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Every foot of Okolite-Okoprene is subjected to br % 
the highest voltage o-« ond d-< woter-immersed 
fectory sacceptence tests in the industry. 


why Okonite cables last longer 


Field service is the only true test of 
a cable’s worth. And one case 
history after another shows that 
Okonite cables have given years of 
outage-free operation under the 
most difficult conditions. Premium 
materials and careful manufactur- 
ing methods have helped build this 
record. But materials and methods 
alone do not make dependable 
cable. Buiit into every Okonite con- 
struction are two all-important ex- 
tras: research and quality control. 


Take quality control. One man out 
of every six at Okonite is engaged 
in testing. During each phase of 
production, Okolite-Okoprene ca- 
bles are inspected and tested to 
make certain they meet Okonite’s 


standards. The following list of 
quality controls are not generally 
used by other cable manufacturers, 
but are always used at Okonite. 
Many of these controls are distinc- 
ive Okonite developments. 


. The use of the strip-insulating process, which 
applies a series of insulating strips of con- 
trolled thickness, insures a uniform wall of 
insulation and sheath. 

. Every foot of cable is subjected to the highest 
voltage a-c and d-c water-immersed factory 
acceptance tests in the industry. 

. Each batch of insulating and sheathing com- 
pound must meet a series of tests before it is 
applied to the conductor. 

. Foot-by-foot electrical testing and inspec- 
tion of the insulation and sheath is carried 
on both before and during application to the 
conductor. 

. Okolite-Okoprene cables are always vul- 
canized in a metal mold to obtain maximum 
density and uniformity. 


Service records prove beyond a 
doubt that these Okonite control 
methods result in dependable, 
longer-lived cables. The Okonite 
Company, Passaic, N.J. 


Available with either copper or aluminum conductors 


ONITE & insulated cables 


2892 








LIGHTING UNITS 
AND LAMPS — 


Your lighting customers—commercial and industrial or home 
—are sure of the best in equipment when they order complete 
lighting systems from their electrical contractor or Graybar. 
Dependable G-E lamps... lighting units, cable, conduit, and 
wiring device all made by other leading manufacturers — all 
are promptly available from the Graybar office or warehouse 
nearest you. 

Because Graybar has the most complete selection of lamps 
and lighting units available from any one source, your cus- 
tomers can be sure of impartial recommendations. Graybar— 
in co-operation with utilities and electrical contractors—has 
supplied lighting systems of every type. That is why, when 
you back up your recommendations with Graybar as supplier, 
you can be sure the light will be right for the job—the right 
unit... the right quality ...the right characteristics. 


Your nearby Graybar Lighting Specialist, too, will be glad 
to add his experience to yours in planning fluorescent, filament, 
or mercury installations for any application ... indoor or out- 
door ...in the office, store, school, factory or for street lighting. 
Graybar Electric Company, Inc. Executive Offices: Graybar 
Building, 420 Lexington Avenue, New York 17, N. Y. 14-96 


Call Graybar titst Tor... 


ELECTRICAL WORLD © May 2, 1955 





.. . because 
you wanted 


POW(|= 3 


Kidder, Peabody & 
ped supply more than 
KI) OOOO f the vrowing 

through 

ol 95 

these. 4! 
co-managed oO! 


by Kidder, 


the proper se- 
corporauon at 
or capital 
maintains a 
irch Stati 
evaluatin 
necas and 
ir securiues 
a complete selling 
ration helps issure the 
rm efficient distribution ol se- 


curiuies possi bit . 


A 


KIDDER, PEABODY & CO. 


New Yor Na a 


PHILADELPHIA 





May 2, 1955 @ ELECTRICAL WORLD 





| 


a te | 
bee ee 


MmiLsyyas 


THULTATYY Wf 


Salem Harbor Station in Salem, Mass. 
Two 60,000 kw. units — ‘51 & ‘52 


new units in 6 years 


for New England 
Electric System 








> Webster St. Station in Worcester, Mass. 
30,000 kw. unit — ‘50 











@ Manchester St. Station in Providence, R. I. 
Two 40,000 kw. units — ‘48 & ‘49 


Proof of the reliability of 
GRINNELL PREFABRICATED PIPING 


Here’s a clear-cut case of the value of choosing the right 
power piping fabricator from the start! New England 
Electric System, when launching its power expansion 
program, called in Grinnell. Satisfied that Grinnell’s 
facilities rated very high, they okayed Grinnell Prefabricated 
Piping for the first of a series of new steam-electric 
generating units. The “proving ground” was to be the 

unit itself in service. 


How efficiently that unit performed is written in the 
record! For starting in 1948, and then each year for 5 
consecutive years, Grinnell Prefabricated Piping was 
employed exclusively in constructing 6 new units in the 
New England Electric System. 


This special ability in the fabrication of piping is due to a 
number of things. Grinnell fabricates in shops under ideal 
conditions, with modern equipment, by personnel qualified 
for each class of work. Included in the price (which is 
determined in advance) are such items of expense as: 
interpretive engineering, shop sketches and planning, 
procurement of materials, power services, expendable tools 
and supplies. There are no charges for waste material or 
spoilage. All piping is rigidly inspected and tested to comply 
exactly with customer specifications and applicable codes. 
Consult Grinnell on your next piping installation. 


Grinnell Company, inc., Providence, Rhode Island ° 


pipe ond tube fittings * welding fittings * 
Grinnell-Sounders diephrogm volves * pipe * 
industrial supplies ° 
ELECTRICAL WORLD e@ 
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engineered pipe hongers ond supports * 
prefabricoted piping * 
Grinnell avtometic sprinkler 


i. South Street Station in Providence, R. I. 
55,000 kw. topping unit — ‘53 


Main steam and reheat lines at reheat intercept 
Solem Harbor Station. 


TENT Ni Company Groups and Technical , 
A 30-minute color sound film showing the quality 
and economy of Grinnell Shop Fabrication of all classes of 
piping is available. Write us, giving date desired. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Coest-to-Coost Network of Branch Warehouses ond Distributors 


Thermolier unit heaters * 
plumbing and heoting specicities ° 
fire protection systems ° 


volves 
woter works supplies 
Amco air conditioning systems 





After TWO years of field-testing, here’s the 


IMPROVED 
"il 


sum pase  VIRER CORD 


than ever before! 


It has greater pliability 
when cold! 


It’s much easter and faster 


to machine-strip / 


New TIREX CORD retains its 
Selenium Neoprene Armor 
for added toughness. 


New TIREX CORD is still cured 
in lead to make it smoother, 
denser and more uniform. 


The New TIREX is the most 
supple, limber TIREX Cord 
ever made! 


Find out more about the New TIREX CORD. 
Write to the address below for Folder 1022 today. 


SIMPLEX WIRE & CABLE C0., 79 Sidney St., Cambridge 39, Mass. 
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FLORIDA — A typical installa- 
tion of Type PH Disconnects is 
this one by Orlando Utilities 
Commission, Orlando, Florida. 


A LOW-COST, HIGH-QUALITY DISCONNECT 
FOR LOW REVENUE DISTRIBUTION LINES 


SOUTHERN STATES TYPE PH HAS MANY DESIGN EXTRAS 


It is often difficult to justify expensive switches for isolating 
by-passing, or disconnecting on low revenue distribution lines. 
Yet the mechanical features of such disconnects are highly desir 
able, as any operating man knows. 

That is why Southern States designed its popular, low-priced 
Type PH Disconnect. Its cost is easily justified, and yet it has 
many design extras found on more expensive switching equip- 
ment. For instance: 

e High-pressure line contacts 

@ Integral terminals 

@ Rugged parallel blade construction 
e Blade pry-out action 

© Positive blade latching 

This single throw, single pole, hookstick operated switch de- 
signed for wood crossarm mounting, 8s answering the require- 

ments for many utilities throughout the 
nation. You will find it profitable too 


For full details, write for Bulletin 54 PH 


q cHanne OR ROLLED FLANGE STEEL BASES 
ARE AVAILABLE. 


IN CANADA: Dominion Cutout Co., itd., Toronto 
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Pioneers in the development of Paper Power 
Cables, Genera] Cable Engineering leadership and 
manufacturing skill is combined to provide a 
uniformly high quality product. Conductors are 
made to finest possible tolerances, insulations are 
thoroughly tested and inspected before and after 
assembly in fact, every step of manufacture is 
under the most rigid quality control 


The biggest producer, Genera! Cable also makes the 
widest range of types. For example: solid, low pres- 
sure gas-filled, low pressure oil-filled, high pressure 
oil-filled (pipe type), high pressure gas-filled 
(pipe-type), and high pressure oil or gas-filled 
(self-contained ) 


Available in widest range of conductors: Compack 
Round, Concentric, Compack Sector, Annular Con- 
centric, Compack Segmental, Hollow Core 


Made in largest variety of finishes: Jute, Duck 
Tape, Reinforced Neoprene, Synthetic Plastics, 
Flat Steel Tape or Steel Wire Armor 


The forementioned represent but a few of the wide 
range of types manufactured by General Cable 
plus other types made to customer specifications. 


Next time you're talking Paper Power Cable... 
or any type of electrical wire and cable, call in 
your friendly General Cable Representative 
there’s one near you 


GENERAL CABLE 


CORPORATION 


BARE, WEATHERPROOF, INSULATED WIRES ond 
CABLES FOR EVERY ELECTRICAL PURPOSE 


GENERAL CABLE CORPORATION 
Executive Offices: 420 Lexington Ave., New York 17, N.Y. 


SALES OFFICES: Atlanta « Baltimore ¢ Boston ¢ Buffalo 


Chicago ¢ Cincinnati « Cleveland « Dallas « Denver « Detroit 


Erie (Pa.) © Greensboro (N.C.) ¢ Houston ¢ Indianapolis 
Kansas City ¢ Lincoln (Neb.) ¢ Los Angeles ¢ Memphis 


Milwaukee « Minneapolis « New Haven « Newark (N. J.) 
New York « Philadelphia « Pittsburgh © Portland (Ore.) 
Richmond (Va.) ¢ Rochester (N.Y.) © Rome (N. Y.) 
St. Louis ¢ San Francisco « Seattle « Springfield im) 
Syracuse « Tampa « Tulsa © Washington, D. C. 
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NEW SO ence CATALOG 
P4 


Includes: Clamps, Connectors, Lugs, 
Adapters, Reducers, Bus Supports, 
Taps, Couplers and many others. 


@ You will find a full line of 
electrical conductor fittings 

and devices in this new Hi- 

Voltage Catalog—80 pages 

of many different types and sizes. 
You can always count on their 
uniform quality to meet rigid service 
standards. 


Ask any Joslyn Representative to 

tell you more about Hi-Voltage 
Equipment or write Hi-Voltage 
Equipment Company for information 
and prices. 


A copy of this catalog is yours for 
the asking. Just clip the convenient * 
coupon, or send a letter on your 
company stationery. We will see to 
it that you receive your copy. 


JOSLYN 


ELECTRICAL 
CONDUCTOR FITTINGS 


and DEVICES 


OLTAGE EquiPpmMENT COMPANY 


fast 6th STREET , LEVELAWNE $ ” 


Hi-Voltage Equipment Compony 
Division of Joslyn Mfg. and Supply Co 
4000 East 116 51. Cleveland 5, Obie 


Gentlemen 
Please send me your new 80 page cateleg on 
electrical conductor fittings ond devices 


Name 























Compeny 7 — 





Address 





City 


TIE-VOLTAGE EQUIPMENT COMPANY 


4000 EAST 116th 
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Now celebrating 
American 


iu preserve 





its Fiftieth Anniversary, 


Creosoting Company 


an American Heritage... 





our Vital Forest Lands 


At one time, more than half our country was 
covered with trees useful for construction 
material. And it is said, that without this abun- 
dant supply of wood, our country would yet be 
much less developed. Railroads for example, which 
were a principal factor in the development of our 
country, could not have been built with such out- 
standing speed if it had not been for a readily 
available timber supply. 

The time came, however, when the supply of 
timber was not so readily forthcoming and able 
men, among them Gifford Pinchot, became pessi- 
mistic as to the future of our forests. Around 
1900, it was predicted that our timber lands would 
be exhausted in another 25 years if we continued 
as we were. 

Then, just when the picture looked blackest, 
Mr. C. B. Lowry introduced his Empty Cell Creo- 
soting process and the modern era of wood pres- 
ervation was born. It has been estimated that the 
modern wood preserving industry, founded by 
Lowry and pioneered by the American Creosoting 
Company, has saved the nation the equivalent of 
500 million acres of forest in the past 50 years. 

What does this mean to the nation and to you? 
It means that we are no longer faced with the 
prospect of becoming a treeless nation. It means 


that our once teeming timberlands have had a 
chance to recover from the abuses of the past. 
Wood preservation, along with the development 
of scientific forestry and use of substitutes for 
wood as a construction material, have turned the 
tide against the forces of forest exhaustion. 

In addition to helping save a great natural 
resource, wood treatment means one other thing 
to you. It means longer lasting service life for 
every piece of wood that you use. For example, 
wood treated by the American Creosoting Com- 
pany lasts four, five, even ten times as long as 
untreated woods. In fact, under many conditions, 
wood treated by Amcreco can be considered es- 
sentially permanent. 

Of course there are many different types of 
treatment processes—some tried and proven— 
others as yet untried by the big test of time. For 
that reason, when investing in treated woods, 
make sure you know their service record before 
you buy. 

Another way to take the gamble out of pur- 
chasing is to make Amcreco your one reliable 
source for longer lasting cross ties, poles, cross 
arms, pile, plank, conduit and other construction 
woods. We would appreciate an opportunity to 
quote on your needs. 


This year the United States Forest 
Service also celebrates its 50th 
anniversary. We are proud to 
share our birthday cake with them 
and to join the nation in thanking 
them for their invaluable contri- 
butions to conservation. 


AMERICAN CREOSOTING COMPANY 
ee: ane 


Shreveport Creosoting Compony 
Coloma! Creosehng Compony 
Federol Creosonng Compony 
Indience Creoseting Compony 


Georgia Forest Products Company 
Guill Stotes Creosonng Compony 
Georgia Creosotng Company 
Kettle River Company 


LOVISVA.LE 2. KENTUCKY 
18 FIELD GALES OFFICES TO SERVE YOu 





At the 


Alabama Power Co., 
Mobile... 


“SCOTCH” Plastic No. 21 


BRAND 


saved 1000 ft. of costly cable from scrap heap 


su do with 1000 ft. of buried cable simple. Tests made by pulling the cable repeatedly 

iter covering begins to fail? Junk it? through conduit gave assurance that “ScoTcn”’ 

to the factory for re-covering? No. 21 provides a strong, impervious sheath that 

labama Power Co Mobile. Ala.. solved that protects against moisture and abrasion and gives 
roblem quickly, and at low cost with “Scotcn”’ reliable electrical insulation. 


Brand Plastic Electrical Tape No. 21 “Scotcn” Plastic No. 21 can be applied by hand 
This tough, corrosion resistant plastic tape was or machine. Will not crack. Will not dry out. Resists 
applied to the heavy cable with a pipe wrapping acids, alkalies, oils, galvanic and electrolytic action. 
machine at the rate of 5 feet per minute, including Pressure-sensitive adhesive sticks tight—and holds. 
changing tape rolls! The operation was rapid, clean, Write 3M Dept. BV-55 for the complete story. 


BARE CABLE < TAPED CABLE 
FEED REEL MN |) | TAKE-UP REEL 


Vv 


———————a = =! a Oe 

ve 7 

\\|| TABLE WITH |] / TABLE WITH 
RoLERS |} // ROLLERS 



































» 
snd desuen are registered trademarks for the more than 300 pressure-censtive adhesive tapes made in U.S.A. by Minnesota Mining and 2 
t Sales Office: 99 Park Avenue, New York 16. N.Y. In Canada: P.O. Boa 757 London, Untarice gt 
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THE “NAUTILU 


Atomic Sub and Builders Rely on World's 


Greatest Lubrication Knowledge 


With the launching of the “Nautilus 


aat 

— world’s first atomic-powered subma 
rine —the U.S. Navy crossed the thresh 
old of the atomic age 

Socony -Vacuum is proud that it has 
been able to play a dual role in th 
Significant event 

Vacuun 

cants are now protecting ' 
ery aboard the “Nautilus 


Second, Electric Boat Division, Gen 


eral Dynamics Corp 

Nautilus relies 100% on our lubri 
cants and a program of Correct Lubrica 
tion to protect its plant equipment 
has done so for the past 34 years! 

We wish the “Nautilus” and her crew 
ill success pledge our continued 
cooperation, in every way possible 
the Navy and its suppliers 
end of keeping America and | 


strong 


A snorkel intake tube being machined to 
very precise tolerances on one of the large 
lathes in the Groton plant. 


Hydraulic bender shapes section of 4-in. 
steel pipe in two minutes, This operation 
formerly took a full day. 





SOCONY-VACUUM (Cttccce(Libucilion 


FIRST STEP IN CUTTING COSTS 


M OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM 


SOCONY-VACUt 
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G.E. DEVELOPS NEW 
PLUG-IN CHASSIS 
FOR 2-WAY RADIO 


NEW PROGRESS LINE saves money on maintenance 
through faster servicing—protects from obsoles- 
cence because chassis are quickly interchangeable. 


= the new Progress Line, transmitter, receiver, power 
supply and optional chassis are individually rack- 
mounted in a triple-rigid mobile case. Rapid inter- 
changeability is provided by this rack construction and 
true plug-in chassis. This plug-in design permits 
changes in frequency, power, type of reception (narrow 
or wide band) quickly at minimum cost, at any time. 
You're free of any obsolescence risk! 

You may switch Progress Line mobile units— 
whether front or trunk mount, between vehicles with 
12 vole DC 
needed. And any mobile combination can be converted 


6 or systems. No electrical alterations are 


quickly to a low-cost, 117 volt AC intermittent duty 
base station by changing only the power supply chassis! 

Let a G-E Communications Counselor analyze your 
radio needs and develop an installation or conversion 
program planned for long-run savings. Write or call 
today for full specifications on the new PROGRESS 
LINI 
ment, Section X1955-2, Electronics Park, Syracuse, N.Y. 


General Electric Company, Communication Equip- 


Fa Rat See 
AUTHORIZED service stanioy | 


po. 


EQUIPMENT 


| 


q There is a G-E 

Authorized Service 
| Station near you. 
| Look for this sign. 


COMMUNICATION 


INDIVIDUAL PLUG-IN CHASSIS minimize capital investment in spares 
and reduce radio maintenance time! Your vehicles will be back “in 
service” faster. For instance, you can replace either a transmitter 
or receiver plug-in chassis right in the vehicle in 5 minutes—using 
only a screwdriver. Individual plug-in chassis of the new General 
Electric Progress Line units also provide complete interchange- 
ability between mobile and station transmitters and receivers. 


EASY FRONT MOUNTING under the dash. The new G-E Progress 
Line case is less than 15" deep. For the first time you can have a 
90-watt front mount mobile unit in the 25-54 MC band and a 
5$0-watt front mount mobile unit in the 144-174 MC band. In the 
25-54 MC band you can now have simultaneous monitoring of 
2 channels, in the same case. without additional equipment 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 
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You get more for your Money ! 


1. Higher Interrupting Capacity. 
2. Heavy duty service at normal duty cost. 


You know that the Distribution 
Engineer and the Linemen are satisfied 


Bird proof—prevents unnecessary outages. 
Positive-grip fuse leader anchor, no loose leaders. 
Precise interruption of heavy or medium faults. 
Fully fuse-hook operated. 

Latest NEMA standard construction. 

Color-coded fuse holders, easy to identify. 


Interchangeable fuse holders and switch blades. 


Ratings 


' ‘ 
i 
interr.-Kv 
5 « ad Heovy | Extra 
Duty Heavy 


Duty 


B) 10 
5 10 


LIKES wren buying | 





Bele Series ““C’’ Cutout 


t 


Lk 


Easy to Order and Stock . 
Coded catalog numbers identify each cutout. 
holders and mounts con be packaged separately—con- 
venient to stock and requisition. 

‘‘Ask for a demonstration.’’ 


R&IE EQUIPMENT DIVISION 


1-T-€ CIRCUIT BREAKER CO. 
GREENSBURG, PA. 


\ 


Fuse 





N 





a 


HIGH FIDELITY 


BECAUSE IT SOUNDS BETTER 


TRANSFORMERS 
ARE INSULATED 


with 


NATVAR 
Straight Cut V.C. 


He Davin Bocen Co., Inc., manufactures high fidelity home 
music systems of highest quality. Their matched tuners, 
amplifiers, record play ers and ac cessory units are noted for their flat 
N Pp ‘i ; frequency response over the entire audio range. minimal distortion, 
and other features such as the Bogen Auto-Lock tuning circuit to 
* Varnished cambric—cloth and tepe simplify tuning and eliminate drift 
* Vernished conves and duck 
* Varnished sitk and special reyon Engineering and design are up to the minute, and components are 
* Varnished—Silicone coated Fibergles 
* Varnished popers—rope and kraft 
* Slot cell combinations, Aboglas(®) 


: i we the sheet, with no thin spots. It is consistently good. Each shipment is 
Lr a] 


ef . 4 vinyl ee ee ; exactly like the last.” 

* Styroflex® flexible polystyrene tape 

* Extruded identification markers Natvar Hexible insulations are uniformly dependable no matter where or 
: : ; when purchased. They are available either from your wholesaler's stock or 

_Ask for Catalog No. 23 


direct from our own 


carefully built of the best of suitable materials. Natvar straight cut var 
nished cambric is used as transformer interwinding insulation because 


“it is soft, pliable, and easy to handle, of uniform thickness throughout 
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Here’s hou ; 


carry load. Most lines have extra copper to take 


Use all the copper in your line to 
care of voltage drop. You'll no longer need 
this provision when Allis-Chalmers distribution 
regulators control voltage automatically. 


Doubling the load doubles the voltage drop. 
On a line with 10% voltage drop, increasing 
the load 100% makes the voltage drop 20%. 
Then, utilizing the + 10% range of an Allis- 


Chalmers voltage regulator, you bring the volt- 
age drop back to 10% again 
L BUY 

Capital expense is held to a minimum. All 
you buy is low-cost Allis-Chalmers distribution 
regulators. No wire to buy, no costly labor 
charges. In addition, you will get close voltage 
control, which results in higher revenue and 


fewer voltage complaints for your system 


ALLIS-CHALMERS |. 


Originators of 6% Step Regulation 





ble the Loads 
wie tee 


Simple Design for Control Accuracy “ul 


Feather-Touch control on Allis-Chalmers 
distribution regulators gives you + 1 
volt band, Class 1 accuracy. Friction 
can never upset accuracy because the 
floating beam of the regulating relay 
eliminates the need for a mechanized 
bearing. You are assured of accuracy 
over the life of the regulator. 


You get ease of installation and opera- 
tion. Key adjustments are preset at the 
factory. Your operating men have a 
minimum of adjustments during installa- 
tion. And it’s easy to make the few set- 
tings that are needed with the large, 
easy-to-read calibrations. 


ALLIS- 





with Present Circuits 


a e * 


Thousands of installations, more than ten years of 
field operation show why Allis-Chalmers distribution regulators are the logical 
choice for load-expanding assignments. No other distribution 
regulator now on the market can match their 
combination of proved service life and high quality. 


* Here’s what you get with Allis-Chalmers Not only for load-expanding assignments but 
distribution regulators: a narrow + 1 volt band, for every voltage application you'll find Allis- 
thirty-two small %% steps, + 10% range of Chalmers distribution regulators will cut costs, 
regulation, easy control adjustment, close aver- increase profits. Join the hundreds of distribu- 
age voltage maintained by voltage integrator, tion engineers who prefer Allis-Chalmers. Call 
and long-life unit construction. the nearby A-C office for information. 


Long Life, Low Maintenance 


> At low cost, in Allis-Chalmers distribution regulators you get 
rugged, simple design and highest quality construction. Look at 
the mechanism: it is the same famous Quick-Break mechanism 
used on Allis-Chalmers voltage regulators for over 20 years. 

This unit has withstood over five million test operations, has 
been proved in thousands of field installations. Only operation 
can show how its rugged design complements the large contacts 
and heavy contact pressure, but the photo does show the sim- 
plicity that results in reliable operation, simplified maintenance. 

A close look at the contacts on the dial switch shows plenty of 
arc-resisting material for extra-long operating life. Contact pres- 
sure is so strong you can’t pull contacts apart. Result: You get 
long contact life with low maintenance. 


CHALMERS. 2.0.00. viscorsi 





Low-cost regulation 


Allis-Chalmers distribution regulators are 
the low-cost, high-quality answer to almost any 
regulator problem They give you highest 
quality features of regulation combined with 
low cost and flexibility of installation. Use them 
either out on the line or in a substation. If load 
conditions change, moving them to another lo 
cation is simple and low in cost 


Many utilities find that Allis-Chalmers distri 
bution regulators give permanent insurance 
Cheir flexibility makes it 
possible for them to earn their keep many times 


iwwainst low voltage 


over, not only at the place they were origi 


nally installed but on other feeders as well 


Here’s why it will pay you to get all the facts 
immediately: Allis-Chalmers distribution regu 
lators increase revenue and profits. on any 
system where voltage may be low. As loads in 
crease the profit possibilities of adding regula- 
tion increase in proportion. The way to assure 
these profits is to investigate Allis-Chalmers dis- 
tribution regulators now and apply them 
where needed 


Call your nearest A-C district office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin, for 
complete information 


ALLIS-CHALMERS 


Originators of “/e% Step Regulation 





Here’s why Ansul 


extinguishers give you 


faster, more dependable 





fire protection! 


eens, 


t zs 
READY for instant action under the 
most severe exposure conditions. 


WEATHER-TIGHT NOZZLES made PUNCTURE PIN. In this aluminum PATENTED NOZZLES. Straight or 
of aluminum and stainless steel, can’t housing a stainless steel pin pierces the fan stream, the hazard determines 
rust. Neoprene cap and oil-impregnated gas cylinder that supplies the propel which is installed. An Ansul exclusive 
washers keep out moisture lent power for the dry chemical for more effective fire control 


The pictures on this page tell half a 


story. The complete story includes Call the 


Ansul’s facilities for training your 


personnel in the science of fire con- A N Ss U L MA N ' 


trol and prevention. Experience has 
taught us that complete fire protec- 
tion demands both— fast, dependable 


(,et m touch with your 
equipment and trained personnel to al Ansul man through 
the “yellow pages 
write direct to 
CHEMICAI 
PANY, Fire Es 
local Ansul man, he has the complete ys Seen, | 
story about complete fire protection. consin 


man that equipment. Ansul can pro 
vide both. Get in touch with your 


Write Ansul jor your copy of Ne u Fire Equipme nt ¢ atalog 
FIELD RECHARGING. Just 4 
minutes after a fire is extinguished your 


Ansul unit can be recharged, ready for 
action. No special tools are needed 
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Phelps Dodge can make 
any Lead Sheath you specify! 


No one type is best for all jobs! 


Choosing the right lead sheath is strictly a 
matter of sizing up your specific job. No 
single type of sheath answers a// the power 


cable needs of modern electric utilities. 


Phelps Dodge has a wide background of 
practical experience in developing, testing 
and manufacturing lead alloys for power 
cable sheaths. This covers the entire 
range of lead alloys, including copper 
bearing or common lead, Habirloy 


arsenical) lead or tellurium alloy lead. 


Phelps Dodge makes or can make any 
lead sheath you want. Next time 
you re looking for a sheath to fit a specific 


application, consult Phelps Dodge 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5, N. Y. 


Unusual 69-KV oil-filled cable designed for Commonwealth 
Edison ( ompany of Chicago. One of many Phelps Dodge 


cable designs with a Habirloy (arsenical) lead sheath 
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line construction 
bodies for light to 
heovy-duty. Crew 
compartments op- 
tiene!l, Efficient 
tool compartments 
ond drawers 


Bodies for truck 
driven cir com- 
pressors. De- 
signed to occom- 
modate hose reels, 
topping machines, 
jock hommers, etc. 


Hydrovlic der- 
ricks designed for 
front of rear 
mounting. Capoc- 
ities to 12,000 Ibs 


Mechanical lad- 
ders expertly en- 
gineered and 
counterbalanced 
for effortless han- 
dling. Maximum 
heights from 23 
to 40° Swings 
360°; angles to 
72°. 


Hydraulic jocks 
controlled from 
rear of truck. Rig 
id mounted or pat 
ented Holan self- 
stowing types 


ledders to 40 
with all phoses 
completely hy- 
draviic. Pump ac 
tvated by P.7.0 
or seporcte en 
gine drive with 
electric storter 


Service bodies for 
chossis up to 142 
ton. Lengths, 75", 
84", 90" and 102 


light-duty power 
operoted derricks 
for front or rear 
mounting Oper 
eting renge of 
146 


Hydravi« towers 
with rotery, sto 
tiernery, or trans 
verse plotforms 
Exclusive box 
girder telescoping 
most 


“You''-tility 


WORKS ALONE 


AND LIKES IT 


Ready for tromporting to the neat 
location the derrich mounts over the 
ced end the earth bor er set: securely 
in @ cradle between A-frame. Jocks 
ere shown in working powhon 


6 ee ca 


Left side of Model 1989 light con- 
virvction body shows ample, well- 
planned space for tools and equp- 
ment. ladder racks are provided 





Almost alone, anyway! For poles up to 
40 feet you can put two men to work 
with Holan’s new mighty midget and 
do a crew-sized day's work! 

With digger and derrick front-mount- 
ed, the man in the cab can see what 
he’s doing as he controls all digging 
and lifting operations from inside. 
The man outside slides front jacks 
into place, shifts pivot pins in the 
derrick, guides the earth borer and 
swings the base of the oe into posi- 
tion. You can detach the digger in a 
flash and use the powerful HOLAN 
4700 hydraulic derrick for lifting 
transformers and other objects weigh- 
ing up to 6506 lbs. 


HOLAN’S mechanized mole, Model 
4401-M Mechanical Earth Borer, 
quickly hooks up to the P.T.O. drive 


Engineered by J. A. 





4100 WEST 150 ST. 


ebove compertments 


, 


Right side contoim special compart- 
ment for water cask. Center com- 
portment provides adjustable bing 
for small parts and tools. Front com 
partment contams rope hooks 


ee"*\ 


—— 


shaft and is suspended from the der- 
rick to do its work. Completely port- 
able, the borer is lifted and secured 
into its cradle between the side legs 
of the derrick. 


The HOLAN Model 1989 Body is a 
light line construction body adapt- 
able to telephone, R.E.A. and other 
not-too-heavy electrical work. Typi- 
cal Holan designing has built efficien- 
cy into every last detail from the water 
cask compartment to special outside 
shelf for a vise. Pike poles are secured 
on the right, ladders on the left, in 
rattle-free, hold-down brackets. 


What a big difference the right tools 
make in efhiciency, economy and mo- 
rale. Your new HOLAN 1989 will set 
new goals for holes and poles! Write 
for more information today. 


CORPORATION 





CLEVELAND 11, OHIO 


THE NAME THAT MEANS WORK SIMPLIFICATION 





30-YEAR FIELD-TEST... 





In 1924, the Lapp Fog-Type suspension insulator 
was designed and first put into service. The design 
has remained virtually unchanged for the 30 years. 
It is the “standard” for successful performance in 
dirt conditions—every ‘‘fog-type”’ insulator which 
has ever won acceptance or achieved continuity of 
production has been based on the same principle 
of multiple short petticoats providing exposed 
leakage path. 

Successful application of this design principle 
for contamination problems has been by no means 
limited to suspension discs. It is a primary design 
consideration of the Lapp Line Post and Station 
Post insulators—and one basic reason for the 
superior operating performance of these units for 
line and station duty. Such fog-type surfaces have 


become standard, too, for high-voltage bushings, 


Lapp 


-eoe PROVES LAPP FOG-TYPE DESIGN 


which, with nearly all of their surfaces exposed, 
traditionally ‘get by” with shorter leakage dis- 
tances than are required of switch and conductor 
insulators in the same stations. 

There are, of .course, sound reasons for the 
superiority of the exposed leakage path. In the 
first place, it proyides a uniform leakage path, 
avoids concentrated hot-spots where local stress 
can precipitate flashover. Also, Lapp Fog-Type 
corrugations are self-cleaning. A maximum of the 
surface area is exposed to rain and wind which 
flush off contamination, to increase resistance and 
reduce leakage current. 

For transmission duty in contaminated atmos- 
phere, Lapp Fog-Types offer a proved record of 
operating security, long life and low upkeep. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 





PROTECTION 


FOR UNDERGROUND 
ELECTRICAL CABLES 


STANDARD PROTECTION — for football — it’s the helmet... 
for underground cables — it's Orangeburg Fibre Conduit. 


Across the country in every city and state, lead- 
ing Utilities, Municipalities, Electrical Contrac- 
tors everywhere have made Orangeburg Fibre 
Conduit a leader, as its wide use convinc- 


ingly shows. 


> 


You gain many advantages when you use Orangeburg. Its 
& ) g ) 


: ’ ’ > > 2 i ve : ive 
> ‘ Pies impermeable wall and tight joints prevent corrosive ground 


¥ Dative © 


waters from entering. Its smooth bore and low coefficient of 


t NOCRETE for one or two ducts. 


friction safeguard the cables when pulled in... also from wear 
installed without concrete encasement 


during cable movement. Non-metallic Orangeburg does not 
corrode — resists acids, alkalies, grease, oil. It is tough, resilient, 
durable — will not crack or break when properly handled. And 
the installation cost is low because the lightweight 8-foot 
lengths are quickly connected by Taper-Sleeve Joints with just 
a few light taps. Orangeburg is easily sawed to any length — 
easily tooled with an inexpensive lathe. 

For these and other reasons, Orangeburg is logically the 
leader — a first choice of so many public utilities, municipalities 
and electrical contractors everywhere. 


Write to Dept. EW-55 for complete catalog. 


, ; 
€ STANDARD em Me a ORANGEBURG MANUFACTURING co.. INC. 


installed with concrete encasement Orangeburg, New York West Coast Plant — Newark, Calif. 


TN (ey 4:10) UL STANDARD iin coins 


EL i meeel, PLUla me ~NOCRETE witicur conceere 


—— swsranvrons, GENERAL @@ ELECTRIC 
G I a pj b a R FIBRE CONDUIT SUPPLY COMPANY 


& DrvIwon OF GENT OR CLEC TO OTe BUTERG COmfQRenOR 





ELECTRIC COM PAN Y gegycnes anp STOCKS IN PRINCIPAL CITIES 
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Pays off at the take-off! 


KEARNEY 


COMBINATION 


will speed your construction 


Here’s a complete “system” for making trouble-free mid-span 
take-offs in less time. Everything needed is made by Kearney .. . 
to Kearney quality standards . . . field-tested to help your crews 
do a better job every time. 


as 


SPAN CLAMP provides a practical and dependable 
way of dead-ending service wires to the bare neutral of 
the secondary in mid span. It is used in combination 
with the . 


WEDGE-TITE CLAMP . . . easy to use and dependable 
because it is self-tightening. Constructed of corrosion- 
resistant materials throughout and plated for use on all 
types of conductors. 


SQUEEZON CONNECTORS embody the newest develop- 
ments in easy-to-install, reliable compression connectors. 
May be used for bi-metallic connections. 


SERVICE CABLE TIES are made of soft aluminum. May 
be easily applied with finger pressure to secure insulated 
wires to the bare neutral. 


AIRSEAL completely seals connections against air, mois- 
ture and any other corrosive elements. Easily kneaded 
on by hand. . . never hardens or cracks. 


4 | & iter 
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The latest achievement in fluorescent street lighting 


y 2, 1955 @ ELECTRICAL WORLD 





ELECTRICAL WORLD 


FACTS about the new Westinghouse 
fluorescent street lighting luminaire 


FACT: Top efficiency—The new 4-FSL-72 fluorescent luminaire has a large one-piece 
reflector and offset lamp arrangement. No physical obstructions interfere with 


light distribution. 


FACT: Day and night eye appeal—The smooth fiber glass hood and clear plastic cover 


blend to produce a clean silhouette by day and a comfortable light source at night. 


FACT: Easily maintained—Cover opens from either side by releasing 3 spring tension 
latches permitting speedy relamping and cleaning. Sponge neoprene gasket seals out 
bugs and moisture. Cover can be easily replaced in frame by removing 4 screws- 


slide out old cover—slide in new—without further adjustment. 


FACT: Extremely durable—rugged fiber glass hood does not require paint. Extruded 
methylmethacrylate cover will not craze or discolor. Wiring is by duplex circuit so 
when a lamp fails, only one lamp in a reflector goes out. 

4-FSL-72 can be mounted horizontally or at any angle between 20° and 30° for 
different light distribution patterns. 


For more FACTS see The Man With The Facts—your Westinghouse representative 
1-044364 


you can BE SURE... ie is 


Westinghouse 


This exciting new look in street For all the benefits of fluorescent light- 
lighting is an attractive addition ing—ask about the new 2-FU-72 for 


to any Community. tunnels and underpasses. 
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For 14.4-Kv Service 


PR a 


ROOMY OPERATOR 
CABINET. Access to oper- 
ator is unrestricted. Relays 
when specified are in sep- 
arate cabinet which can be 
secured against unauthor- 
ized personnel. Operator is 
high speed solenoid type— 
mechanically and electrical- 
ly trip-free. Side hinging 
of L-shaped doors allows 
access to operator cabinet 
from three sides. Only 7 
inches of clearance in front 
of cabinet needed to open 
doors. 





BREAKER RATINGS (8-Cycle Standard Interrupting Time) 








Roted Rated RMS TOTAL AMPERES Breaker 


INTERRUPTING RATING Weight of 
Type Ky Amps 





At Roted Morimum Kvo With 
Volts Rating Oil (tes) 





4 
02-15-100 | 14.4 600 4.000 15.000 2.350 
O2-15-250 | 14.4 600 10,000 25.000 2.370 
OZ-15-250 14.4 | 10.000 25.000 2,470 
O2-23-250 23 600 | 6300 12.000 2.370 


ALLIS- 
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Per-Phase Design 


o — VISIBILITY PLUS — external position indicator 
in addition, breaker sets easily visible at a distance from front or side. 


Contact position indicator also provided inside 
hi h t d d 7 cabinet. In addition, maintenance closing device 
ign strancaras © al 5 —— 
is side operated. Man closing breaker can observe 
contacts and man working on them. ‘ 


operating convenience 


Compare this breaker with any 
other in its class. Note the clean 
design; the uncluttered operator 
cabinet; the accessibility to all com- 
ponent parts. Check the features 
shown below. Then, GET COM- 
PLETE INFORMATION! Call 
your nearby A-C district office, or 
write Allis-Chalmers, Milwaukee 1, 
Wisconsin. A-4254 


j 


RELAYS — when specified, are in separate 
cabinet from operator. Whether you op- 
erate the breaker — slam the door — or 
let the wind slam it, relay contacts will not 
operate accidentally. Relay panel is fixed 
and shock-mounted at four points. Trouble- 
some hinge wiring eliminated. Separate 
door in rear of cabinet provides access to 


back of relays. Mi. 


NO BURIED LEADS. No more con- TANK-PER-PHASE con- 
duits, pipes and fittings! To get at struction — as used in 
bushing current transformer leads, large breakers—has high 
simply remove 3 pins at bottom of safety factor. It complete- 
fabricated wiring duct and remove ly isolates phases and 
bottom plate. This is typical of the eliminates internal phase- 
well-engineered features that make this to- phase flashover. A max- 


. <i 2 ‘ ? ; 
breaker outstanding in its field. seteaT of 12 gallons of oil 
in each tank makes it a 


her kes i 
DOUBLE BREAK per phase principle } Sane” aca 


is used with time-proved Ruptor inter- 
rupting devices. Self-wiping, self- 
aligning tulip and bayonet contacts are 
used. Here again, Allis-Chalmers pro- 
vides the same quality construction as 
is used on large A-C breakers. 


Ruptor is on Allis-Cholmers trodemork 


HALMERS 
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Now -out of Chrysler Corporation...come 
the most rugged trucks ever built! 


Announcing new 


Dodge trucks / 


The power line with full view design! 


NEW! Super Power-Dome V-8 engines—169 to 202 hp.— 
the world’s most powerful low-tonnage V-8’s—and the most 
dependable sixes! 

NEW! Full-view design with biggest wrap-around windshield 
of any make! Wrap-around rear window available, too! You 
get greater safety, easier handling! 

NEW! Higher payloads, new no-clutch transmissions, power 
steering and braking, fuel-saving overdrive! Plus smartly-styled 
interiors, colors, 2-toning! Over 100 new features! 


Now on display at your 


a ; : * 
a i TRL ghee 


dependable Dodge 


Truck dealers! 


a 
giz 
3% 
> cal ~ 


* . 
* mnt 599 . Sale| 
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| a Short-Span conductors 


\ UAZ® PREFORMED LINEGUARDS* 


\ get ample protection for urban distribution at 


Reduced Cost! 


@ Preformed Line Guards will save money on 
short-span urban distribution lines . . . whether 
ACSR, all-aluminum, or copper conductors 

are in use. Use them on all conductors where 
protection against vibration damage is not 
essential and standard Armor Rods may not 

be needed. Line Guards are smaller in diameter 
—fit insulator grooves of both old and new 
designs. 





Check P L P price lists. You will notice Line 
Guards are /ower in price than Armor Rods... 
yet, Line Guards provide sufficient protection 
on short spans. 


Line Guards . . . developed from Armor Rods 

' —are used like Armor Rods. . . protecting 
conductors against arcover, chafing, and 
mechanical wear due to concentrated stresses 
on light or short-span construction. 





Let your P L P Representative help you select 

‘ the most economical P L P Product for your 
application. Write or call Cleveland: EX 1-3571 
*Made in accordance with or for use under one or more of 
the following U. S$. Patents: 2,275,019; 2,587,521; 2,609,653; 
2,091,865; other patents pending. 


PREFORMED LINE PRODUCTS COMPANY 
6349 St. Clair Avenue 
Cleveland 3, Ohio 
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A. M. FRIDAY 








ee 


At 7:02 the call came through . . . Murder. At 7:1 Gwe arrived at the scene. A distraught At 7:20 further questioning revealed the victim 
The location... fashionable new subdivision. housewife was standing in her yard wringing her © familicr but unobtrusive figure in the neighborhood 
Joe and | left immediately for the scene. hands. We questioned her and some of her neigh- for years. Average type...some os anyone... 

bors who had begun to arrive at the scene, They got a little excited once in a while... a little noisy 

all said the some thing ... same old story... when he'd had too much... hoard working tho... 

Murder... by hanging. steady too. A little extravagant and had been called 
to the attention of our department a few times. No 
known enemies tho. 








I a 


> 


~~ ee a SAS - - - = “ = 


At 8:13 same old thing ... same modus At 8: 22 just in time .. . the replacement was At 8:34 we returned to hq. and put a check thru 
operandi... the same old “Peak Load” Gang, g limp ... entongled d with heavy secondary to D and P (Distribution and Planning)... we decided 
at it again. No doubt about it... and the victim's busses. We cut him down. «she'd moke it. ! to fight force with force... no more of these losses 
replacement was in danger too. Joe and I ryshed looked ot Joe ...he looked at me... (bong!) ...t00 costly...we put more men on the line... closer 
bock to the crime scene. where would they strike next? together. We put PTFVRS (Pole Type Feeder Voltage 
Reguictere) ot strategic spots... and USS's (Unit 
Substations) equipp d to cope with local emergencies 
. we checked and decided 


_ —— . —— 








WE NEEDED THE RIGHT GUY 


M oe See ie 


Transformers @ Distr 


Transformers @ Unit Sul 


SALES OFFICES IN ALL PRINCIPAL 
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aus 


iT HAPPENED 


At 7:31 we took shots of the victim and of the At 7:42 we checked with the victims replace- At 7:48 we checked and rechecked... every- 
scene... and removed the remains. Still no suspect. ment. He told us odd things. Said he couldn't be thing ... then the evidence storted shaping up 
We decided to stake out and canvass the crea sure... but felt os if he wos morked for the ...Joe and | could hardly believe it... but there 
same fate. Nothing for sure . . . just odd. it wos... the truth. 




















we needed the right guy to handle the job... we called for Moloney. 





“tss-'® 


TO HANDLE THE JOB...WE CALLED FOR MOLONEY...THAT 


c O09 mM P A 


© Load lat sngin lransformes 


Capacitors @ Transformers for Electroni 


CITIES * FACTORIES AT ST. LOUIS 20, MO, AND TORONTO, ONT., CANADA 
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Eapecially Built For Burial 


Like King Tutankhamen’s mummy, many Kerite Cables are especially built 

for long-time burial. But these Kerite Cables do not enjoy the favorable dry, 
almost air-tight conditions of King Tut’s tomb. These cables must withstand 

all the adverse conditions encountered in direct burial in the ground 

from the Arctic to the Tropics. Yet when these underground cables are unearthed, 
even after years of service, they are, unlike King Tut, very much alive. 

The name Kerite is recognized, the world over, as the hallmark of endurance. 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker 


KERITE CABLE 


THE KERITE COMPAN Y—30 Church St., New York 7, N. Y 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
Founded 1854 3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
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EDITORIALS 





New Opportunities for Economies in Grounding 





Ihere is money in grounding! Many of the dollars being 
spent today for plant and substation ground systems can 
be saved. 
to investigate and repair the ravages of galvanic corrosion 
is spent needlessly. Means are at hand to prevent this 
waste. Methods have been tested and proved. 

The design of station ground systems has long been an 


Moreover, much of the money spent each year 


art marked by confusion of practices, occasionally border- 
ing on witchcraft, that produced widely varying results 
Today, however, mathematical analysis has revealed a way 
to predetermine the resistance of station ground loops, 
grids, and multiple rod arrangements. Coupled with knowl- 
edge of soil conditions, this kind of analysis provides 
designers with means of evaluating the types, arrangements, 
and dimensions of ground systems. It also permits them 
to determine which ones use materials to their best eco- 
nomic advantage 

Such mathematical analysis has revealed one notable 
For dimensions usually found on ground sys- 
-and the material used—does not 


conclusion 
tems, metallic resistance 


affect the results. Thus the kind of material used on ground 
grids, and the cross section used, can be selected on the 
basis of corrosion considerations, strength, and current 
carrying capacity. 

This points the way to multiple economies: The possible 
use Of steel in ground grids, the elimination of galvanic 
corrosion of dissimilar metals in the earth, ability to 
provide cathodic protection for the ground system and 
metal objects connected to it, and reductions in the cost 
of ground networks. 

These are not mere theories. 
in practice. Elsewhere in this issue is the evidence. In 
this will find the mathematical 
analysis of ground grid designs, details of application of 
a steel ground grid to a 220-kv substation in Pennsylvania, 
and the recorded tests on this installation 

Here is proof that there is money in grounding. Here, 
too, is an indication of savings which will result from 


They have been proved 


series of articles you 


a re-examination of other neglected areas of utility system 
design 


We Told Them We Would Ask You 





There is 


terminology in everyday operations. 


a growing concern in the industry over the 
[his becomes a pretty 
Talking with 
utility men and manufacturers, we find that such factors 
and company pride are involved. So are 
promotion and selling 


serious matter to the people directly affected. 
as personal 


We've offered to carry these matters to our readers for a 
After all it is who the everyday 
terminology of the industry 
What do you think 
@ ls the “boiler” or the 
more appropriate? 


verdict you decide 


term term “steam generator” 
@ Do we need a more descriptive and more easily under- 
standable term for “heat pump” when selling to the general 


How 


Does the latter suggest only cooling? 


public? about “electric air” or “electric air condi 


tioning”? 

@ Which shall it be, “turbogenerator” or “turbine gen- 
erator’? 
@ Is “adequate wiring” too stilted for general use? Would 


‘wired for electrical living” give us more mileage or just 


a longer term? 


@ When expressing the ratings of boilers or steam gen- 
erators, should this be in “boiler megawatts,” “pounds 
of steam per hour,” or “Btu per hour’? If in Btu, should 
it be keyed to input or output? 

@In dealing with large generating units or systems, 
shall we express capacity in “kilowatts” or “megawatts”? 
Similarly, what about using “megawatt hours” instead of 

kilowatt hours” when talking in big numbers? 

@ Which is better, “nuclear power plant” or “atomic 


power plant”? Surely we can’t always call them “nuclear- 
fueled electric generating plants.” 

And while we're about it, we'll toss this one to you on 
metering practices 

@ Why not read meters and bill customers in multiples 
of 10 kwhr? Some argue it would save reading and billing 
time, cut down on the need for five dial residential meters 

Let us have your opinions or suggestions on these worri- 
some problems. Just drop a letter to our Readers’ Forum 
we'll try to print it. Maybe 


lines. 


Editor, and find space to 


you have a pet your own along these 


We'd like to hear 


peeve ol 


about that, too 


Set the Record Straight 





least in Tennessee that without 
Valley 
would never have been able to produce the atomic bombs 
of World War Il 
Davy Crockett 


detracting from the patriotism of 


It is a 


power 


egend now at 


from the Tennessee Authority this country 


legend of 
a slight exaggeration. Without 
IVA employees, we'd 


Like the present musical 


there is 


like to set the record straight 
Louis V. Sutton, president, Carolina Power & Light Co, 
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told Congress last year how the first atomic production 
plants came to be located at Oak Ridge in the TVA service 
These factors, said Sutton, were involved in choosing 
which 


relocation of population and contribute to the security of 


area 


the site: an isolated area would cause the least 


the plants, availability of water supply, and transportation 
facilities suitable for a substantial operating force 
Supply of power did not enter into it at all 





THE ELECTRICAL W LAST MINUTE 


nares Billions of Kwhr 


OUTPUT 


Week Ended Apr. 23 
9,697,000,000 Kwhr 
Up 17.4% 


urce 
Edison Electric Institute 


A S 0 N D 
Previous Yeor 
Total New Mid. Cent West South- South Rocky Pacific 
Ation. ind Cent east Cent. Mount NW S$ 
10.4 21.1 64 +264 +149 +84 +1646 
+74 189 49 +233 14.7 +85 +143 
! 17.4 44 +250 +62 4142 488 


+12 
+19 
+20. 

3 


3 Week Ago 188.8 Year Ago 163.4 


The Issue’s News Highlights . . . Ebasco Services, Inc, is awarded contract for Dixon- 
Yates’ MVGC plant Niagara legislation splits New York public power forces .. . 
Administration approval is predicted for John Day Dam partnership legislation, 
ntroduced in Congress by Rep Sam Coon (R-Ore.) . . . Next legislative action on 


Upper Colorado River will come from House Interior Committee. 


? 
American G&E system may have a capacity of 15 million kw by decade 1970-79, 

according to Pres Philip Sporn. This, he told annual meeting, is based on “realistic 

and serious studies over a period of years.” This system would require 13 million 
kw of new plant, and an investment of about $1.8 billion at today’s costs. And 
as far ahead as we can see today, the preponderance of power generated on the 
AGE system will be in coal-burning plants.” At same time he indicated that future 
of atomic energy was not being overlooked 


Cleveland Electric Iuminating has signed contract with Pittsburgh Consolidation 
Coal for pipeline capable of carrying 1.2 million tons of coal a year to CEI’s 
Eastlake plant. Line, to be in operation in 18 months, will originate at the Pitts- 
burgh Consolidation’s Georgetown, Ohio, mine, and will be owned and operated 
by the coal company 


Santee-Cooper Public Power Authority has notified retail customers that rates will be 


increased 10% effective on bills rendered after April 30. Meanwhile, South Carolina 


egislature has named Reps Edens, McLendon, and Nicholson, and Sens Dennis, 
Moore, and Abrams to the committee to investigate Santee-Cooper’s finances. Three 


other members are to be appointed by the governor 


Kansas City P&L has been granted $490,000 a year electric rate increase by Kansas 
Corporation Commission. This will give firm a 5% return in state . . . Ohio State 
House committee has approved proposal barring for two years any state employee 
who leaves his job from acting in any proceeding with which he was connected 
Proposal is aimed at ending utility company raids on PUC personnel Indiana 
& Michigan Electric will purchase Bloutsville, Ind., power system NRECA is 
seeking SEC approval of $720,000 bond issue for construction of new general head 


quarters building in Washington 


EEI’s 1955 Rate Book will be available in about a week. This edition covers changes 
for two-year period and includes rates effective Feb. 1, 1955. It covers residential, 
commercial, and industrial rates by investor-owned utilities. Book is available at 
$20 a copy for member companies and $30 for non-members 
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NEWS OF THE INDUSTRY BRIEFLY TOLD 


Off the Washington Wire . . . REA has made its first G&T loan to a new co-op under 
the Republicans. It approved $3.5 million for newly formed Arkansas Valley G&T 
to build a 16,500-kw steam plant to be lease-operated by Southern Colorado Power. 


Electric & Gas Utility Accountants at Chicago convention last week were told by EEI’s 
Pres Harold Quinton: “Top management must deal with summarized figures and is 
intensely interested in interpretive data and forecasts.” Dr Howard Aiken, director 
of Harvard University’s computation laboratory, said business management “must 
exercise leadership, with or without computers.” A. P. Thompson, lowa P&L vice 
president and treasurer, outlined series of “management key indicators” to aid in 
measuring company performance and prospects. 


Personnel Changes: Maryland Utilities Association has elected George M. Nelson, 
president, Eastern Shore PS, president Cleveland Electric Illuminating has elected 
as directors Cyrus Eaton, chairman, Chesapeake & Ohio Railway, and Ralph M 
Besse, CEI executive vice president. Eaton was also elected director of Kansas 
City P&L. CEI named Alexander J. Paull vice president . . . National Farm Elec- 
trification Conference has named James R. Cobb of GM's Frigidaire Div new chairman 


TVA: Higher costs of future steam plant construction will contribute to an “inevitable” 
increase in TVA electric rates, says TVA Chairman Herbert D. Vogel. At same time, 
he said, TVA’s plans for financing its own future power expansion would not itself 
bring appreciable increase in power rates 


Pacific NW: Puget Sound Utilities Council members must invest minimum of $670 
million to provide 760,000 kw by 1963-64 if they are to meet growing demands of 
region, says Consulting Engineer Jack D. Stevens in report for Council . . . Wash- 
ington WP has found the model of its proposed Noxon Rapids Dam (see p 50) so 
successful that it has ordered similarly-scaled model of its proposed Pleasant Valley 
hydro project . . . British Columbia Power Commission, in surprise announcement, 
has reversed its original stand to oppose proposed transmission line by British 
Columbia Electric (see p 154) to Powell River and will sell its system on Sechelt 
Peninsula through which the transmission line would pass to BCE for $2 million 


ABOUT PEOPLE IN THE INDUSTRY 


George M. Gadsby, chairman, Utah P&L, last week told Rocky 
Mountain Electrical League: “Rocky Mountain region has huge 
uranium resources. Its utility companies, uniting with industrial 
partners, are analyzing available nuclear information. They are 
preparing cost estimates for more or less conventional power plant 
and hope to be among early arrivals in actual use of atomic power 
for peace time progress. AEC is made up of practical men who 
want private enterprise to take over all financial load possible.” 


New England G&E System expects 1955 earnings to equal or better 
$1.37 a share returned in 1954, Pres F. D. Campbell reports 
Industrial electric sales have continued improvement through first 
quarter with monthly average 9% greater than 1954 monthly 
average, he says. Noting improved industrial diversification in 
New England, he cites New Bedford where payrolls of diversified 
industries are now over four times the textile payrolls which 
before war provided three-quarters of city’s total payrolls 


More News About People page 146 
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Ebasco OK'd for MVGC Contract 


@ MVGC asks SEC approval to borrow up to $120 million to build plant 


© Attorney General Brownell cites labor racketeering at EEl’s Joppa plant 


@ Former Pres Harry Truman joins attackers of Administration’s power policies 


The Mississippi Valley Generating 
Co steam plant controversy came two 


steps closer to settlement last week 


when Ebasco Services, Inc, was offi- 
cially authorized as architect-engineer 
construction 


the 


ind management con- 
650,000-kw project 


was 


tractor for 
At the 
made to the Securities and Exchange 


$120 


construction 


same time application 


Commission to borrow up to 
the 
As a backdrop to these highlights, 


million to finance 


the week also witnessed 
@A biting attack by Attorney Gen- 
Herbert the 


Administration for allow- 


eral Brownell on last 
Democratic 
ing “hoodlums and gangsters” to grow 
field 
ring specifically to the experiences of 
the 


job at Joppa, Il 


wealthy in the labor and refer- 


Ebasco Services on Electric 


Energy, Inc 
@An apparent 
irt of MVGC 
old 


vitness the 


the 
foes to call for support 


campaign on 


from public power advocates 


emergence from Inde- 
Mo., of 
to talk in Tennessee and the 
tour of David Lilienthal 
(EW, April 25, p 14) 
motion by MVGC before the 
Appeals to dismiss a 


the State of 


rdence former Pres Harry 
Tr iman 
IVA 
IVA 

eA 


U.S 


former 


head 


Court of 
filed by Tennes- 
halt 


proposed plant 


petition 


ind others seeking to con- 
ction of th 
There had been 
MVGC's 
handle construction of the new gener- 
ating plant at West Memphis, Ark 
The Office, 


largely staffed by personnel employed 


quite an argument 


over choice of Ebasco to 


General Accounting 
during the Roosevelt and Truman Ad- 
Eisen- 
Campbell, 
report 
Ebasco be 
from undertaking construction at 
MVGC6 
intee against increased costs could b« 
The GAO 
FEI 
at Joppa during Ebasco’s supervision 
settled last 


Ebasco 


ministrations, but now under 


hower appointed Joseph 
submitted a 


that 


recently recom- 


mending prohibited 
the 
plant unless a concrete guar- 
demanded 


advanced also 


restitution to for losses suffered 


This was week. Under 


an agreement, relinquished 


42 


all net profit from the Joppa job. 
This amounted to a reduction of $2.8 
million in fees Ebasco had coming 
from EEI. 

In return, Ebasco got: 

@Strong endorsements from the 
Atomic Energy Commission and At- 
torney General Brownell 

® Contract the 
plant 


however, 


for Dixon-Y ates 
Brownell’s endorsement came as he 
the Southwestern 
Southern 


of Law at 


addressed Legal 
and Methodist 
School Dallas, 
He lashed out at labor racketeer- 
ing generally, and pinpointed the ac- 
tivities of labor leaders at the Joppa 
plant 


Foundation 
University 
Tex 


Extortion at Joppa 


The Attorney General charged that, 
until the Republicans took over two 
had been “twenty 
toleration by the 
government of and 
the between 
business and labor 

“The lack of 


this was an 


years ago, there 


years of virtual 
federal violence 
extortion in relations 
law enforcement in 


area epen imvitation to 


hoodlums and gangsters to infiltrate 
and to capture control of the business 
on the one hand or of the labor or- 
ganization on the other, or both 
The interests of the public were dis- 
regarded and the legitimate interests 
of both labor and business were sacri- 
ficed.” He cited two types of viola- 
tions uncovered most frequently: 

@ Where a racketeer is in charge of 
as an official 


a pay-off 


a labor union and de- 


mands from an employer 
through 


slow-downs, or violent injury 


under threat of damage 
strikes 
to the employer's property, person or 
family 

@ Where a crooked employer in- 
union official to betray 
sell the of his 
members in return for favors 

Brownell 
dustry 


duces a and 


out interests union 
said the construction in- 
in the tri-state area surround- 


ing St. Louis was a prime example 


of gangster-ruled unionism. He added: 
“Without doubt, the most powerful 
racketeer in Illinois was 
Evan Dale, president of the Southern 
Illinois District Council of the Hod- 


and Common _Laborer’s 


southern 


carrier’s 
Union. 
“In December, 1954, in East St. 
Ill, Evan Dale and an 
associate named James Bateman were 
convicted of conspiring and attempt- 
ing to commit the largest extortion 
on record. These men had demanded 
the payment to them by Ebasco, as 
the price of labor peace, one per cent 
of the entire amount of the Ebasco 
contract to build a power plant for 
the United States government at 
Joppa, Ill. This demand 
to $1,030,000 in cash 
“When the 
coming, Dale 
18 months of 
sabotage of 


Louis, 


amounted 


was not forth- 
plagued Ebasco with 
jurisdictional strikes, 
equipment, violence to 
workers, and every conceivable kind 
of intimidation. The trouble 
bad and lasted so long that eventually 
Ebasco was forced to relinquish the 
contract to another firm. 

“Dale’s campaign of sabotage and 
terrorism has caused a dead loss to 
the United States, in the form of in- 
creased construction costs, estimated 
at the trial to be $51 million. But for 
all his boasts and all his power, Dale 
and Bateman were both convicted and 
District Wham 
posed a sentence of 15 years imprison- 
ment and a $10,000 fine upon each.” 


money 


was sO 


Federal Judge im- 


AEC Satisfied 


The AEC felt that Ebasco’s settle- 
ment with EEI was “satisfactory” and 
that no further reason existed to 
withhold approval of the firm as con- 
tractor on the MVGC plant, which 
will supply AEC with 600,000-kw of 
generating capacity for its Paducah, 
Ky., atom plant 
was “in best 
ment”, 
Ebasco 


AEC said settlement 
the 
and proceeded to 
for the West 


interests of govern- 
approve 
Memphis job 
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In so acting, the AEC adopted the 
report of its own staff, which made 
a detailed study of the contract's 
provision and the role Ebasco was 
slated to play in the plant’s 
struction. 

That report 
other things: 

@ No actual 
done by Ebasco. 

@ The contract board at AEC’s Oak 
Ridge operations office recommended 
approval of Ebasco after a March 
29-31 meeting. 

@F. C. Gardner, president of 
Ebasco, has assured MVGC that its 
plant will have his personal attention 
during construction 

® Ebasco 
ganization has been engineering and 


con- 


pointed out among 


construction will be 


and its predecessor or- 
building power plants for 50 years. 

@ Each of the key individuals to 
be used on the West Memphis piant 
have been personally checked by top 
management as to their qualifications 
for the job 

@ Ebasco has revamped its account- 
ing and cost control procedures since 
the Joppa job 

@ Most important in the view of 
staff 


an unquestioned interest on the part 


the commission There is 


of Ebasco’s 
this 
sufficiently 


top management to re- 


ceive and to do the 


job 


whatever damage may have been suf 


assignment 
outstanding to repair 
fered by Ebasco’s professional reputa 
the 
at Joppa ~ 


tion as result of its performance 


the 


commissioners felt that no end 


In view of these findings AEC 
would 
be served through disapproval of the 
firm 

MVGC has taken its debt financing 
plans to the SEC, which has already 
acted favorably on the firm’s equity 
financing plans 

MVGC 
banks and 
for up to 
MVGC will borrow $27,086,000 from 
banks on 3% 
1, 1969 


77 4 


$ 162 


24 


companies 


has commitments from 
two insurance 


$120 million in loans 


notes maturing Jan 

It estimates it will then sell 
000 worth of 3% bonds to 
Life (83.8%) and New 


(16.2%) Com- 


Metropolitan 
York | ife 
panies. These bonds will 
1, 1989. The utility 


the remainder of the $92,914,000 the 


Insurance 
mature Jan 
later may borrow 
insurance companies have offered, if it 


is needed. In any event, it plans to 
repay about $4.5 million to the banks 
as soon as the bonds are sold 

MVG( 


bx ynds 


not want to sell its 


hid 


does 


and notes by competitive 
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Labor leaders at EEI’s Joppa 
plant used “every conceivable 
type of intimidation,” and “sab- 
otage and terrorism” that cost 
the U. S. $51 million 


—Attorney Gen Brownell 


ding. Its application to SEC said: “It 
would not be possible to finance con 
struction on an equally favorable basis 
through competitive bidding.” 

Still fighting the project was Walter 
New York 
consultant, who bid unsuccessfully on 
Von 

Senate-House 


von Tresckow, financial 


the original contract Tresckow 


suggested that the 


Atomic Energy Committee again give 


the whole matter “a thorough airing.” 


He charged that the company actu- 


ally will receive 100 to 200% a year 


return investment—an obvious 


debt 


on its 


refusal to include financing in 
investment 

And as 
David I 
ing tour of 


Harry 


IVA 
Lilienthal continued his talk 
the TVA 


Truman 


former Chairman 


region, tormer 


Pres came down to 


Nashville to say the Eisenhower Ad- 
ministration “went into office with the 
objective of ruining the TVA.” With- 
I'VA, he added, “The South would 
the 
There 


out 


never have industrial centers it 


would be no 


electrification.’ 


now has such 
rural 

In a speech at Calvert City, Ky., 
Lilienthal “Some of the 
S. are being 


cowardly 


thing as 
said most 
patriotic people in the U 
lashed by the 


most smear 


campaign in history.” But at the same 
time he also said 
Valley 
demand that they shall own the system 


You 


mortgage 


The people of the 


may find it very attractive to 


they have been paying for al- 
off 
You may want to have an understand- 


that 


ready are paying the 


ing there will be a mortgage 


burning when you pay off 


Niagara Backers in Whirlpool 


Public 
State have split wid 


New York 
the 


power forces in 


open over 
Niagara hydro tissue 

Sen Herbert H. Lehman (D-N. Y.) 
had trying to New York 
State for 
proposed legislation on Niagara con 
before 
April 26 
behind-the 
New York's 


and 


been gain 


and Congress support his 


struction and operation intro 


ducing it in Congress 
But 


scenes negotiations 


on 
Senator Lehman's 
with 
tate 
Robert 
April 
20 after the Harriman-Moses team had 


Averell Harriman 
Authority 
Moses were broken off sharply 


Gov 


Power Chairman 


a surprise bill introduced in the Con 
Buckley 
Public Works 


gress by Chairman Charles A 
(D-N.Y.) of 


Committee 


the House 
This represented a two-front defeat 


r Senator Lehman, despite his in- 
stence that Buckley will come around 
to his of thinking 


hearings get 


way after House 


commiuttce started prob- 


May 
been 


late in 
had 
to CO-sponsor 
the 


ably until 
First, Lehman 
Buckley 


the state 


not 
counting 

his bill—to 
$405 


on 


have build million 
project and market it with purchase 
in the 


committee 


preference for public agencies 
Buckley's 
that 


Hous¢ Since 


would handle it would be a real 
advantage 


Buckley 


public 


bill 


power 


Second, the falls far 


short of what forces 
think of as 
It has a 


the 


necessary “safeguards 


new type of preference. It 


Federal Power Commission 


pick the Niagara licensee, as pre 


ferred by the Bureau of the Budget 


It permits the licensee to build trans 


mission lines, but does not require it 


It adds to the cost of the hydro proj 


ect the $11 mullion remedial works 


job now being done and paid for by 
the Army Corps of Engineers 
The bill, which 


quire state to build 


Lehman 


the 


would re 


acquire or 
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contract for transmission lines, is 
close to the one he sponsored in the 
last session of Congress. The House 
sponsor is Rep Irwin D. Davidson, 
the Democrat who took the place of 
Senator Lehman's past co-author, 
Franklin D. Roosevelt, Jr. 

Supporters of private-enterprise 
construction of the Niagara project 
still rally behind legislation sponsored 
by Rep William E. Miller (R-N.Y.) 
and Sen Homer Capehart (R-Ind.) 
despite apparent Administration oppo- 
They are hostile to the Leh- 
man-Davidson and the Buckley bills, 
as well as to a lightly regarded meas- 
ure to have the Army Engineers con- 
struct the hydro works and then turn 
it over to some one else, sponsored 
by Rep Edmund P. Radwan (R-N.Y.) 

The Buckley bill Senator 
Lehman completely The 
a series 


sition 


caught 
unaware 
actually was one of 
the negotiations, 
at which time Moses figured he had 
the public 
introduction 


measure 


of compromises in 


gone far enough along 


power path and urged 


of legislation 

Mayor Robert I 
York City, is in the Lehman corner 
He is known to be 


dissatisfied with Governor 


Wagner of New 
on this one 
Harriman’s 
handling of the power question since 
the Democrats took over the state ad- 
ministration. Particularly galling was 
Harriman’s reappointment of 73-year- 
William Wilson to the NYSPA 
This eliminates any chance of the 
Democrats’ gaining a majority on the 
state power unit until the spring of 
7. Only Democrat now is public 
advocate Charles Poletti 
The Lehman-Harriman split covers 
key field: State 
of transmission lines 


old 


195 
pe wer 

another construction 
The 


thinks legislation, state or federal, is 


senator 
necessary to make the power clear 
The governor says the state can build 
them under present state law 


To Spend $22 Million 


Cleveland Electric Illuminating Co 


has revealed plans to spend more 
than $22 million for expansion of fa- 
Plans include 
$20 million gen- 
erator at the Eastlake power plant; 
$1.7 million substation 
at Fairport-Nursery Road in Paines- 
Township; $287,000 substation 
Township; and $275,000 


power unit at Perry Township 


cilities in Lake County 
addition of a 


new 
transmission 
ville 


in Mentor 
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Commonwealth Puts New Unit “i Servies 


First 160,000-kw generating unit of Commonwealth Edison Co’s new Will 
County Station (shown above) has been placed in service. The station is on 
the Chicago Sanitary Ship Canal near Lemont, III. 


The new coal-burning plant, 


located between Commonwealth Edison's 


Ridgeland and Joliet stations, will feed its output into the company’s transmis- 


sion system which interconnects generating and bulk-power units. 


Another 


160,000-kw generator will be added to the station this summer and a third, 
with 250,000-kw capacity, is scheduled for completion in 1957. 


WASHINGTON CHECKLIST 





Fryingpan-Arkansas—Senate subcom- 
mittee approved bill (S 300) 
thorizing the federal project 


au- 


Southwest Power—Congressional ac- 
completed (conference 
report was adopted) on appropria- 
tions bill giving Southwestern Power 
Administration $400,000 to con- 
tinue interim power contracts for 
remainder of fiscal 1955. 


on was 


REA Funds—Senate committee re- 
ported bill to amend Rural Elec- 
trification Administration state allot- 
ment formula (Senate report 209). 


Hells Canyon—Senate committee an- 
nounced beginning of hearings May 
2, 3 and 4. Twenty-six senators 
appealed to Federal Power Com- 
mission to hold hearings on Idaho 
Power Co's application in abeyance 
until Congress completes action on 
the high dam bill (S 1333) 


REA Loans—Boone County Rural 
Electric Membership Corp of Le- 
banon, Ind., gave REA a check for 
$18,543 in full payment of a $567,- 
926 loan 


Cost Allocation—Rep James W. 
Trimble (D-Ark.) said he would 
introduce legislation to set up a 
guide for Army Corps of Engi- 

and Reclamation Bureau's 

benefit-cost ratio determinations. 


neers’ 


Small Projects—House subcommittee 
approved bill (HR 104) providing 
for federal government participa- 
tion in non-federal reclamation 
projects. 


Black Butte Dam—Rep John E. Moss 
(D-Calif.) said he would ask $100,- 
000 for Army Corps of Engineers’ 
study. 


NRECA—Charles J. Fain, former 
National Rural Electric Cooperative 
Association legislative assistant, is 
now assistant general manager of 
the co-op organization. Richard 
Dell, former head of REA’s Tele- 
phone Loans Division, succeeds him. 
NRECA Executive Manager Clyde 
Ellis’ tithe has been changed to 
general manager. Changes were 
recommended by Rogers, Slade, & 
Hill, a management firm retained 
by NRECA. 
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Ike’s OK on John Day Expected 


@ Army Engineers will construct and operate entire project 


® Participating companies will 


The Eisenhower Administration is 
expected to officially endorse within 
the next few weeks, Rep Sam Coon’s 
new partnership power program for 
John Day Dam on the Columbia River 
in Oregon (EW, April 25, p 10). 

The Interior Department completed 
a report on the bill (HR 5789) a few 
days after it was introduced in Con- 
gress. The report will be submitted 
to the Budget Bureau. White House 
approval is certain. 

Coon, an Oregon Republican, pre- 
pared a section-by-section analysis of 
his bill (Congressional Record, April 
21, pp 4174-77), which shows how 
local Oregon-area utilities’ plan to 
finance construction and operation of 
the power features of the 1.1 million- 
kw project. 

Outstanding features of the John 
Day plan are: 

@The Army Corps of Engineers 
would design, build, and operate the 
John Day Dam as a part of its overall 
plan for development of the Columbia 
River. The Corps is already authorized 
to build the project under a five-year- 
old law which endorsed the Engi- 
neers’ plan (House Document 531, 
1949) for 
flood control and navigation works 
at the site. 

@Eighty-eight per cent of the 
money—$273 million, according to 
present estimates—for the $310 mil- 
lion project would be put up by 
Oregon utilities, municipalities, public 
power districts, and other power dis- 
tributors. They would share in the 
dam’s power output to the extent they 
contributed toward its construction. 
The government would finance those 
costs allocated to flood control, navi- 
gation, and other nonpower features. 

@ Costs could vary somewhat, so 
Portland Genera! Electric Co, Pacific 
Power & Light Co, and Washington 
Water Power Co—the three North- 
west utilities now pushing the plan— 
are willing to raise more than $273 
million if necessary. The legislation 
as written provides that they increase 
their share to cover added costs until 
the axis of the dam has been estab- 
lished. The companies figure that 
after this has been done, only unusual 


8ist Congress, June 28, 


ELECTRICAL WORLD © May 2, 1955 


finance 88% of total cost 


circumstances would cause cost esti- 
mates to change radically. 

@ The companies also agree to pay 
cost of maintenance, replacements to 
power facilities, operation of the dam's 
power features, and interest during 
construction. 

@In case of any future additions 
to the dam’s initial installation of 13 
generators, each rated at 85,000 kw, 
participating local organizations which 
contribute toward their procurement 
would share in added power output. 

@HR 5789 would recognize the 
John Day Project as essentially a 
navigation project so far as a proper 
constitutional federal interest is con- 
cerned, rather than as a flood control 


Boils MADAME OER RA. i fe 


Delzell Speaks Up for John Day 


project. It would also authorize a pool 
elevation of up to 265 ft, rather than 
the 295 ft envisioned in the earlier 
plan, to protect upstream communities. 

@ Applications of local power or- 
ganizations which want to share in 
John Day power output would have 
to be submitted to the Federal Power 
Commission. The bill lays out stand- 
ards to guide FPC in allocating the 
power if applications exceed the sup- 
ply. Applicants have six months to 
apply, and FPC would allocate both 
cost participation and power shares 
among those who qualify on the basis 
of their present and future supplies 
from John Day and other sources, the 
benefits of John Day power to the 
areas they serve, and their financial 
stability. 

®@ Qualifying distributors would also 
be required to obtain 50-year con- 
tracts from the Interior Department. 
These would provide for extra pay- 
ments for energy transmitted over 
federal lines, charges under law for up- 


street 





Thomas W. Delzell, board chairman and executive head of Portland 
General Electric Co, one of the companies participating in the John Day 
partnership project as proposed by Rep Sam Coon, was recently inter- 
viewed by an Electrical World correspondent. 


The three participating companies, Delzell said, “already had reached 


base” 


with financing houses, principally insurance companies, for any 


portion or all of the cost of the power phases of John Day. 


He declined to publicize specific terms but declared that the financing 
arrangements were unique, providing funds on a “standby basis” for 
use as the construction advances and at an interest rate which would 
permit sale of the energy “competitive with any other wholesale rate in 
the area by the time this (John Day) is ready.” 

Speaking for the three companies, Delzell said, “We can use all of 
the power ourselves—but are willing to accept partners. The bill is 
wide open—any agency can come in.” 

In a joint statement, Delzell for PGE, Washington Water Power Co 
President Kinsey M. Robinson, and Pacific Power & Light Co President 
Paul B. McKee announced, “The proposed legislation offers a sensible and 
practical method of getting John Day built quickly in conformance with 
the comprehensive Columbia River development plan of the Army Corps 
of Engineers to help meet urgent power needs of the Pacific Northwest 
and improve navigation. 

“It is definitely understood that participation in the plan is open to any 
electric system, public or private, that is ready and willing to advance 
funds to help get the project built. Each participant would share pro- 
portionately in the power produced at the dam during the pay-out period. 

“If necessary, the companies we represent are willing to undertake 
to put up the full $273 million needed for the power development. It 
should be made clear, however, that the amount of power we (the com- 
panies) may obtain would depend entirely upon the volume of applica- 
tions made to the Federal Power Commission by other responsible utilities 
seeking to participate in the program.” 
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stream or downstream power benefits. 

The $310-million estimate of costs 
for John Day was based on current 
firm estimates of the costs of McNary 
and The Dalles Dams. The Dalles, 25 
miles downstream from the John Day 
site, will cost a total of about $300 
million. McNary, 75 miles upstream, 
will cost about $287 million. The bill's 
backers believe the $310 million esti- 
for John Day be con- 
“especially in view of the 
economies in construction that could 
probably 


mated may 


servative, 


be effected by having sub- 
stantially all of the necessary 
the project at the time 
work is commenced, rather than hav- 


funds 
to construct 


ing to slow down construction because 
of delays in appropriating funds, as is 
the full 
payment is involved.” 

It is 


forthcoming next year 


usually case where 


federal 


hoped authorization will be 
To speed suc- 
ceeding developments, the bill provides 


that funds 


contracts for payment of 
entered 
the date 


or within a 


ind sale ywwer must be 


two from 
the bill 


after the engineering planning is 


into within years 


of enactment of 
year 
completed, or a year after issuance of 
certificates by FPC, whichever comes 
later. If 


for this timetable 


things should go too slowly 
the ngineers would 
ahead on their 


the 


be authorized to 20 


own, without regard to partner- 


ship proposal 


Possible Participant 


had included 
Water & Electric 
Board among the agencies offering to 
but later that day 
Board Superintendent Ray D 


denied this 


Coon 
(Ore.) 


( ongressman 
the Eugene 
advance the costs 
Bowles 
He said that if the muni- 
cipal system is unable to get new 
energy resources via Cougar or Beaver 
be- 


Marsh proposals, the city might 


come a John Day applicant 

The companies reported they were 
that the four Washington 
PUD's, which had indi- 


cated last year they would join in the 


assuming 
and Oregon 
John Day proposal, were still desirous 
There doubts 
however. The same day, 
Public Power Associa- 
adopted at its Ore., 
calling 
federal construction of the John Day 
Dam, there ob- 
stacles to this than any other project 
NPPA they 
would discourage public agency par- 


of participating 
this, 
the Northwest 


were 
about 
tion Eugene, 


convention a_ resolution for 


noting were fewer 


proposal officials said 
ticipation 
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House Gets Upper Colorado 


Next legislative action will come from House Interior 
Committee. Full committee schedule may delay issue until June 


Senate passage of the $1.5-billion 
Upper Colorado storage legislation has 
turned the spotlight on the House 
Interior Committee for the next de- 
velopment on the Administration’s 
biggest package of natural resources 
legislation. 

The House irrigation and reclama- 
tion subcommittee has finished open 
hearings on the legislation, but there 
is little chance of it getting down to 
consideration of the bill in executive 
June. The Interior sub- 
committees have a full schedule until 
that 


session until 


and since almost 
the full 
is a member of the subcommittee, no 
the 


mittee gets some free time to schedule 


time, every 


member of committee sits 


action can be taken until com- 


executive sessions. 


Echo Park Controversy 


This committee is where the legis- 
lation ran into trouble last year and 
13 to 12 
14 days in executive session 
the 


controversial 


was reported out by a bare 


vote after 
turned 


the 


only to be down in 


House because of 
Echo Park feature 

This year Echo Park is just as con 
opposed both by conserva- 
tionists and southern California 


troversial 
con- 
gressmen—and prospects are that the 
look 


trying to write a 


subcommittee can forward to 

14 days of 

bill 
Clair (D-Calif.) 


already has served notice that he will 


another 
satistactory 
Chairman Engle 
oppose Echo Park because he doesn't 
think the accept it 
that to leave it in the bill might jeop- 
the 
At this point, the projects that stand 
best chance of staying in the 
the mammoth Glen 
Canyon Dam and power project and 
the 11 participating projects, all ap- 
proved by the Interior Department 
Projects added last year by House 
or Senate committees that stand next 
best chance of being included are the 
Flaming Gorge reservoir and power 
dam on the Green River above the 
proposed Echo Park site. And the 
Curecanti project in Black Canyon 
on the Gunnison River in Colorado 


House will and 


ardize entire legislation 


the 


House bill are 


The Senate struck out the Cross 
Mountain Project on the Yampa River 
in Colorado—a companion project to 
the Flaming Gorge—and substituted 
the smaller Junniper Project. The 
House is almost sure to drop Junniper, 
but there is some question on restor- 
ing Cross Mountain. 

There is a growing feeling among 
proponents of the project that it may 
be better to take what can be gotten 
through Congress this year without 
a knock-down fight, in order to get 
the project started, than to risk having 
the entire legislation blocked because 
of some controversial features. 

Meanwhile the House Interior sub- 
committee on irrigation and reclama- 
tion is pushing ahead on authorizing 
legislation for the $220-million Trin- 
ity River Pa- 
cific Gas & Electric Co of California 


Project in California 
has made a bid to buy the falling water 
and develop the power from the proj- 
ect, thus turning it into a partnership 
project Mood of 
to push authorization as a 


the committee is 
federal 
project, leaving authority to Secretary 
of Interior to work out a partnership 
arrangement with PG&E, subject to 
approval of the committee 


BPA’s Industrial Users 
Continue on Cut Quota 


Industrial Bonneville 
Power Administration continued on a 
25% of normal quota of interruptible 
demand the week beginning 
April 17 and there appeared no chance 
the 14 plants could expect relief. 
Rains had helped streamflows the 
two weeks previous, suggesting a let- 
up of the curtailment was in the offing, 
but by April 15 temperatures dipped 
in the Upper Columbia River water- 
shed leveling off the inflow at Grand 
the 
time boosting demand in the region. 
In an appraisal released April 18, 
BPA doubted streamflows would per- 
mit increments in the interruptible 
energy deliveries before another week. 
Hungry Horse drawdown was used 
for peaking to conserve supplies. 


customers of 


load 


Coulee reservoir while at same 
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Heavy accent was laid on stepped- 
up development of nuclear energy as 
“a major power source” by Robert S 
Stevenson in an exclusive 
with World editor 
days after he had assumed top ex- 
Allis-Chalmers 


interview 
an Electrical two 
ecutive post at Manu- 
facturing Co 

As executive vice president for two 
years before succeeding the late W. A 
Roberts as president, Stevenson had 
been in charge of exploring the future 
of atomic energy in its relation to his 
company’s and 


products operation 


Interview with New A-C President 





Stevenson Stresses Atom’s Future 


For sometime, he said, “Allis-Chalmers has been interested in 


atomic research for power generation . .. A-C is deeply interested 


in . . . the boiling water reactor and the breeder reactor. The 


breeder reactor particularly appears to offer possibilities for 


large scale power plants.” 


“Atomic power,” Stevenson de- 
clared in his interview with EW, “ap- 
We 
seeing the fastest develop- 
ment of a major source the 
world has ever known Allis-Chal- 


mers is not looking the other way while 


pears to have great possibilities 
are now 


power 


this is going on.” 
that, under 
his direction, the company would con- 


Stevenson commented 
tinue the plans and policies which were 
in effect at the time he took over the 
presidency. A-C’s interest in the atom, 


he said, was nothing new. The com- 


Utility Relocation Cost Studied 


Ihe Senate 
handling the new highway 


roads subcommittee 
program 
demands of private 
that the gov- 
ernment and the states pick up the 


bill for required utility relocation 


is considering 


electric utilities federal 


Witnesses from electric utilities and 
telephone companies pleaded that re- 
location costs up, 
the general public that will use the 
bear 


are going and so 


new highways should the re- 
location 


The 


new 


costs 
Public Roads, in a 
the 


costs 


Bureau of 
report, substantiated 
that 
creasing. A 
that in 


amounted 


argu- 


ment relocation are in- 


survey, just out, shows 
1953 utilities relocation costs 


the 


building 


to more than 2.5 of 


$1.7 billion spent in road 

Cost of relocation reported by utili- 
ties for 1953 totalled $35.5 million, 
of which $8.5 million was reimbursed 
Adding estimates to take account of 
companies that did report, the 
total would go up to at least $45 mil- 


2.6 of the highway 


not 
lion, or 


con- 
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owned utili- 


ties bore the greatest burden. 


struction cost. Privately 
Electric power and telephone sys- 


tems accounted for nearly 70% of 
the $35.5 relocation cost re- 
ported by the utilities for state high- 


1953 


million 
way projects in Power system 
changes came close to $12.5 million, 
with the electric utilities paying more 
than $9.5 the bill. The 
telephone companies carried a bigger 
paying $10 million 
of costs that approached $12 million 

Gas put up a 
larger share of nearly $5 million for 
their Their 
reimbursement was slightly less than 
Water 
publicly 


million of 


load, more than 


companies, too, 


relocations of facilities 


$i million most of 
fared better 
They got back nearly $1.6 million of 
$3.8 million expended on relocations 
Sewage facilities, other pipe lines, 
telegraph and transit systems 
make up the rest of the $35.5 million 
relocation total. 
the best break 


systems, 


them owned, 


lines 


The transit lines get 


They recovered 


pany is a member of Atomic Power 
Development Associates. 

Stevenson mentioned that the com- 
pany has been looking into “the pos- 
sibility of getting into the reactor busi- 
However, he added, “At 


present we think it is possible that we 


ness 
many not build reactors themselves.” 
Stevenson joined Allis-Chalmers as 


salesman 22 


years 
Tractor 
made 


the 


a tractor 
Working his way up in the 
then 


charge of 


ago. 


Division, he was vice- 


president in division 


in 1951 


$900,000 of $1.1 million spent 
Full 
versal 


reimbursement is almost uni- 
for utilities that occupy their 
The utilities pay 
where 


own right-of-way 
part of the 
franchise or 


all or cost only 
they 
privileges 

Of $29 


tions on 


enjoy easement 


on highway right-of-way 
spent reloca- 
right-of-way, the 
than $4 mil- 


lion. But of an expenditure, some less 


million for 
highway 
utilities recovered less 
than $6.5 million, on private right-of- 
way, they got back $4.6 million. BPR 
wonders why the latter reimbursement 
wasn't for the full amount, unless the 
difference represents betterments that 
aren't entitled to compensation 

BPR’'s $1.7 billion highway 
struction figure includes more 
10,000 on 40,000 


reporting 


con- 
than 
projects miles of 
The 
fied some 
3.8200 of 


utilities identi- 
5.400 relocations on about 


road 
projects, involving 
nearly 14,000 miles of highway. 
Compared with the total program, 
the utility relocation cost was $888 
per mile. Limiting the comparison to 
the 3,836 projects requiring reloca- 
tions, cost was $2,562 per mile. 


these 
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Huge 310,000-kw Elrama station is big jump from original one-dynamo operation 


Duquesne Light Marks 75th Year 


As company prepares to operate first full scale nuclear power plant in U. S., 
Chairman Philip A. Fleger notes that 75 years ago people ridiculed electricity 


imp to atom power in 75 years—this describes 
of Duquesne Light Co which recently cele- 
brated th 


When a group of Pittsburgh business men took out a 


75th anniversary of its founding 


on March 6, 1880, for the district's first power 
ght utility under the name Allegheny County Light 
o, they were embarking on a daring venture. Demon- 
tration at a local exposition in 1877 of a small arc 
machine led them to believe they could provide the city 
vith electric light They did 
Seventy-four years later, that same pioneering spirit 
was to show up when Duquesne, successor to the original 
Allegheny County Light, became the first private utility 
in the United States to undertake construction of a nuclear 
power plant 
Today, when millions of dollars are required to start 
a new generating plant; with millions of electric lights 
glowing in home, factory, office, and on street; and with 
electricity powering many different everyday operations, 
Duquesne can look back to a start which was virtually 
a basement operation—one 40-light dynamo 
The dynamo was Alilegheny'’s sole initial investment 
because it was run off the machinery at the Westinghouse 
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Machine Co in the evenings. Factories were operated 
only during the day then, and electricity was required 
only for night lighting. 

Demand for lights increased so rapidly that within a 
few months there were ten 40-light machines in operation 
Machines were rated then by the number of arc lights 
they could supply as the energy was used almost exclusively 
for are lighting 

Several of these machines were at the company’s first 
permanent power station in Virgin Alley (now Oliver 
Avenue). The machinery consisted of Munroe boilers, 
Westinghouse standard engines, and Brush arc machines. 

The growing popularity of electric lights also resulted 
in a growing number of competing companies for Alle- 
gheny. Over the years, by consolidation and merger, these 
companies finally grew into today’s Duquesne Light 

The first dynamo has given way to plant now repre- 
senting over $378.7 million; a system serving 387,662 resi- 
dential, 45,424 commercial, and 1,590 industrial and other 
customers; a total generating capacity of over one million 
kw; and a service area of 817 square miles. The com- 
pany’s construction program this year alone will total 
$35 million 
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But Shippingport atomic power plant represents seven-leaque stride into future 


and Ties Its Future 


Alley plant has been replaced by 
the following plants: Brunot Island (116,500 kw), James 
H. Reed (180,000 kw), Stanwix (5,000 kw), Colfax (262,- 
kw), Elrama (310,000 kw) Frank R. Phillips 
(190.000 kw) 


The original Virgin 


500 and 
Duquesne’s development has been marked through the 
with Westinghouse Electric 
This cooperation grows out of George Westing- 


Allegheny 


years by close cooperation 
Corp 
house’s initial help and interest in County 
Light Co’s infancy 

The past 75 years of Duquesne’s history reveal a number 
of interesting developments, many of them pioneering: 

© Billing early arc light customers in accordance with 
the number of lamps used in any one evening (the early 
arcs only lasted one evening, and there were no meters) 

@ Adoption of the Shallenberger-Westinghouse ampere- 
invented in 1888, which for the first 
permitted charging the customer for just the amount of 
electricity he used 


® Cooperation with Westinghouse and other manufac- 


hour meter, time 


turers at various times on such pioneering ventures as 
use of alternating current with incandescent electric lights; 
development of what may have been the first high tension 
(66,000 v) ring to surround a metropolitan area; testing 
oil circuit breakers at full capacity; working out a design 
for automatic tie-line control equipment; development of 
parallel operation on interconnections; and others. 
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to the Atom 


But the high point of this history is the agreement 
concluded last year with the Atomic Energy Commission 
to undertake, in cooperation with Westinghouse, construc- 
tion of country’s first full-scale atomic power plant. 

fo be built at Shippingport, Pa., this station will have 
100,000-kw capability which will be tied directly into the 
will differ from the 
that the 


associated equipment will be replaced by an atomic reactor 


company’s system. It conventional 


power station only in conventional boiler and 


and heat exchangers 
The 
ind construct the 


government, through Westinghouse, will design 
with 
The 


turbine 


reactor portion of the station, 
Duquesne participating in design and construction 
will own expense the 


generator and the transmission facilities 


company construct at its 

The company will own all of the station other than 
the reactor portion which will be owned by the government. 

And, as Duquesne pioneers in this new phase of electric 
power generation, Chairman Philip A. Fleger notes 

‘Some new and exciting developments are in store for 
the users of electricity. Transluscent walls coated with 
fluorescent phosphors will illuminate the entire home of 
tomorrow. Ultra-sonic waves shot through soapy water 
may wash clothes instantaneously, and high frequency 
radiation may dry them just as quickly. Entire meals 
may be cooked right at the table in less than 60 seconds 
by radio frequency heating.” 





tudy Construction Cost Savings... 


Water Power Co is 
model to study 


Rapids 


ing” SCaic 
its Noxon 


project 


million project will con 


sarth-filled dam with con 


and intake (non-overt 


lway 
tions. The powerhouse at the 


jam will have four tu 
h rated at 128,200 hp op 
net head of 150 


under a mean 


wh will drive an 82,000-kw 


Provision will be made to 
generating unit 

model of the dam 
the Clark Fork 


in north 


hydraulic 


ind of 3,000 ft of 
River 


western Montana ts located in a quon 


Washington State 


site in Sanders County 


set hut on the 
College campus about 80 miles south 
of WWP’'s headquarters in Spokane 


Preliminary studies with the model 


already have saved the company 


dollars by indicating 


Step-by- 


thousands of 


changes in guidewall design 


step construction on the model follows 


the pattern expected to be used in 
building the actual $85 million project 

Usefulness of the model ts unlim 
William A. Hill, WWP structural 


ind hydraulic engineer, explains the 


ited 
company “gets a good deal of informa- 
tion on behavior of the river from the 
prototype that can’t be derived by 
computation 


The 


height of 


determine the 
the 


and 


model helps 


the cofferdams amount 


of channel excavation size of 


water passages. It can show what 


will happen under flood conditions 

something you never can be sure 

bout at the project until it happens, 
points out 

WWP used a smaller 

Worcester 


in Massachusetts n 


built 


I echnology 


model, 
Institute of 
constructing 


Cabinet Gorge Dam 23 miles down- 


Rapids The 


studies resulted, among other things, 


stream from Noxon 


in erection of a retainer wall to pre- 


vent flood damage to the powerhouse. 
had 
original plans 

With 
Noxon 


The wall not been included in 
the decision to build the 
Rapids Project, Pres Kinsey 
M. Robinson and company engineers 
needed a model. Because 
than Massa- 
chusetts, they approached the division 
oi industrial research of the Washing- 
State Pullman. Agree- 


ment was reached wherein the 


agreed they 


they wanted it closer 


ton ( ollege, 
college 
went into the model business—its first 


this field But 
directors hope this initial venture will 


venture into college 


lead to the establishment of a model 
laboratory and a new service for utili- 
the Pacific Northwest 

Built to a 
the Noxon Rapids model is on a bigger 
Worcester model (1 
built to the 


ties of 


‘ 


scale of 1 in. to 50 ft 


the 
Iti 
employed 


scale than 


in. to 60 ft) largest 


scale ever ior a 


model for either private or fed 


in the Pacific Northwest 
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WWP Uses Noxon Rapids Dam Model 


Was 


The built 
section surveys of the Montana site by 


model from 


cross 


Ebasco Services, Inc, design engineers 


on the project. Steel templates, cut to 
duplicate cross-sections of the natural 
topography, were installed every foot 
on model and spaces filled with sand 

Detailing of the 


topography was 


done by hand-molding vermiculite 
aggregate concrete. Except for trees 
the Noxon 
Rapids terrain and flow extending for 
3,000 ft along the river on both sides 
of the rapids 

The Clark Fork River spliis 
two channels at Noxon Rapids with an 
The $85-million 


built in 


miniature duplicates the 


into 
island in the center 
project 
across the channels 


will be two sections 
Earth-filled coffer- 
dams will block the east channel while 
the spillway the 
built cofferdams 


close channel 


section of dam is 


Later, three will 
the the 


powerhouse section is under construc- 
ton 


west while 
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WWP’s 


model to check capacity of the spill 


engineers pian to 


way gates as presently designed to see 


if they will handle maximum flow 


The model also check 


earthfill 


will provide a 


on erosional effects on the 


wing dams that will be constructed at 
each end of the concrete dam 


addi- 


tional check on capacity of the spill- 


The model will provide an 


way gates at flow 
Hill 
spillway 


Water 


be controlled 


maximum points 


out and doubtless will “dictate 


gate opening 
the 


trom 


sequence 


flow over model site can 


zero to a volume 
that exceeds 
A flow of 15 


represents a 


representing river flow 
any flood on record 
in the 


of 265.000 cfs 


cis 


flow 


model river 
Already the incomplete model indi- 
the utility build a long 


guidewall downstream from the rapids 


cates must 
site and deepen the channel to control 
flow during early construction. The 
wall will control eddys backing around 


use the 


the island during powerhouse con- 


struction. The company hopes to be 
the 


pending a 


nh work at Montana 
April 


I 
The 


duce 


site in 
FP 
pro- 


from its five 


hcense from 


350.000-kw project would 


the first power 
19s9y 


Roy 


s industrial research divi 


turbines in 


Engineers f Tinney and Paw 
Ruff of WSC 
sion are in charge of the model con- 
Prof Charles I Barker 
hydraulic the 


irly studies will cover river 


struction 
directs the section of 
division. | 
diversion, excavation, rate of opening 
ind closing spillway and tainter gates, 
ind guidewall location 


Once these 


the 
finished model will prove out a theory 
that WWP's engineers have reached by 


That is, says Hill, that 


are completed, 


computation 


backwater from Cabinet Gorge, reach- 
ing to the tailrace of Noxon Rapids, 
will increase the effective depth of 
the entire section of river harnessed 
by WWP 





When they saw a 1,500-lb ingot hit 2,200F in an hour, steelmen knew that. . . 


West Penn Sells Induction Heat to 


West Penn have tried it many times in 


FREDERIC F. DICKMANN, Manager of 
industria! Seles, West Penn Power Co 
Pittsburgh, Pa.* 

As s 
the 


ling costs have climbed dur 


ing past few years, we have all 


realized that we must increase our 
sales effectiveness. One way to do this 

h sales presentations to 
of people instead of individuals 
in industrial sales this op- 
But where there 


within a 


ty is limited 


number of prospects 
sonable distance, group selling may 
the answer 

Certainly, you can afford to prepare 


a more elaborate sales presentation 


one. Pos- 


you can even afford a dramatic 


for 5O prospects than for 
sibiy 
and 
thus be far more effective than if you 


the 
his 


demonstration for such a group 


with each of 


half a 


talked individually 
50 prospects for 


office 


Group-selling 1s 


day in 
own 


not new. We at 


*Adapted from a speech presented before 
the Pennsylvania Electr Association's 
Skytop, Pa 


Industrial Sales Conference 
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recent years Some of our tries were 
We 
were so bad on one occasion that only 
customer attended our meeting 
We would have felt better if he had 


stayed away too 


successful, and some were not 


one 


Practice Is Required . . . Over the 
years, however, we have learned much 
about conducting successful industrial 
group selling activities, and we are still 
learning. We attempted our most am- 
bitious promotion of this nature some 
time ago and attained exceptionally 
Here is how we planned 
it and what we believe 

The promotion 
Induction Heating 
Clinic at Uniontown, Pa 

In the West Penn 
Power Co, the largest segment of in- 
dustrial revenue comes from the basic 
steel producers—mills turning out ton- 
nage steel in the form of bars, sheet, 
strip, rods and wire. To roll ingots to 
these forms, the steel must be heated 
to about 2,200F. Often it must be 


good results 
and executed 
made it successful 


was our 60-cycle 


area served by 


reheated between reduction operations 

Until recently, very little study had 
been given to the possibility of elec- 
trically heating steel for rolling, even 
though the market is enormous. 
(Thirty billion kilowatt hours would be 
required to heat to rolling or forging 
temperature all the steel produced in 
the United States in 1953.) 

Natural 
available 


gas is now used where 
In our area the purchaser 
Btu's 


electric 


obtain 
his 
dollar 


can SIX times aS many 


his 
Despite this we had found our 


for dollar as for 
customers growing more and more in- 
terested in heat. They were 
looking for ways to heat steel without 


electric 


forming scale on its surface, for ways 
to prevent decarbonization, for 
better control methods. 


and 


The Time Was Ripe . . . Obviously the 
time was ripe for the promotion of 
methods for heating steel electrically. 
We believed the answer was 60-cycle 
induction heating. But to our knowl- 
edge, no one had ever successfully 
heated large pieces of steel to rolling 
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. induction heating could speed mass production 


Steelmen En 


temperatures by using this method 
found the 


Toronto, Ont., as 


However, we General 
Engineering Co of 
enthusiastic as we over the possibilities 
This company was willing to collabo- 
rate by furnishing induction coils for 
demonstrations. A 
barn beside 


substation provided 


experiments and 


recently vacated trolley 


our Uniontown 
ample room and power 

So much for the background. In 
retrospect, we find that our steps to 


successful promotion were these 


1. We tested our customers interest. 
Our power engineers discussed the 
subject with them. We described the 
possibilities of 60-cycle induction heat- 
ting of steel and asked if they were 
interested and why. We found that we 
were promoting a potential solution to 
one of their severest headaches—un- 
certain heating results. So we pursued 
our investigation to learn what 
pieces of steel should be heated in a 
the 


size 


demonstration 
interest. 
We also asked what size ingot would 


to create greatest 
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Masse 


be sufficiently large to be impressive 
We finally settled on three coil sizes 
An 8x8x32-in 
work of tool steel mills and forging 
shops. A 13x13x32-in 
enough to impress the steel mills which 


size approximated the 
size was large 


roll large ingots that size is no limita- 
this kind of These 
larger mills also showed a keen interest 
in slab 


tion to heating 


heating. Consequently, a 
6x18x31-in. size was included to prove 
that this shape could be heated by in- 
duction, too 

2. We invited our customers to join 
us in our experiments. We told them 
we were sure that 60-cycle induction 
coils would heat steel fast and asked 
them to help us explore the possibili- 
We requested that they supply 
steel billets, bars, and slabs of specified 
sizes to fit the three coils 


ties 


We asked for various kinds of steel 
low carbon, silicon, magnetic stain- 
less, non-magnetic stainless, and tool 
It was necessary that each piece be 
drilled in three to five places for ther- 
mocouples, and that a lifting lug be 


@ “Sell ‘em in bunches” is the 
philosophy of West Penn Power 
Co, which has found through 
experience that a dramatic 
show is often better than the 
vivid words of its persuasive 
salesmen 


fastened to each piece. One company 
spent $1,500 in labor preparing 14 
Others spent lesser sums. Fi- 
nally we had 10 tons of steel billets. 


pieces 


3. We planned a campaign to get 
out the right people. As soon as the 
demonstration date was set, we began 
calling on executive personnel of our 
customers to insure attendance of pol- 
icy making people as well as of metal- 
lurgists, research and operating men. 
A day was set aside and labeled as a 
special day for each of our four larg- 
est customers. This was quite effec- 
tive. These companies then felt keenly 
responsible for the attendance of key 
people on their day 

On U.S. Steel Day, for instance, 
the operating vice-president’s office 
scheduled the sttendance of 46 from 
its headquarters office and from plants 
as far away as Chicago. Personal let- 
ters of invitation were sent. We 
checked to find out who in each com- 
pany was scheduled to come and, in 
some cases, made suggestions. 

(Continued on next page) 





Sell 'Em in Bunches 


(Continued from previous page) 


4. We secured wide publicity. Our 
publicity department held a press con- 
ference prior to the dernonstrations. 
Invitations were sent to various steel 
and electrical trade magazines as well 
as newspapers and wire services. Eight 
accepted. 

We transported the group from 
Pittsburgh te Uniontown and demon- 
strated both 60-cycle and dual-fre- 
quency heating. At the luncheon that 
day the implications of the demonstra- 
tions were discussed. A press package 
for each reporter included pictures of 
the and information 
about induction heating and the clinic. 

Resulting publicity was surprising. 


demonstrations 


Good coverage appeared in Business 
Weck, Iron and Steel Engineer, Steel, 
Electrified Electrical World, 
Wall Street and Bituminous 
Coal Research Quarterly 


Industry 
Journal, 
An Associ- 
ited Press release was carried in many 
newspapers over the country. 
industrial stories 
More 


followed 


Apparently good 
for 
other 


publications carried the story later. We 


are in demand requests 


press packages and 
received letters from France, England, 
and the latter 


ing trade papers from those countries 


Germany two enclos- 
containing write-ups about the clinic 
Interest remained keen because during 
the months than 50 
information were 
the U.S. 


next two more 


requests for re- 


ceived from all over and 


Canada 


5. We enlisted the aid and coopera- 
tion of our neighboring utility friends. 
We can often be more effective by col- 
laborating in our promotions with 
other utilities 

We knew that interest in our subject 
was not confined to our territory and 
that 60-cycle heating 
would develop on a national scale, not 
on a West Penn scale 

So, to make this promotion most 
effective, we invited our neighboring 
utilities and their customers. 
About 450 persons attended, exclud- 
ing West Penn employees. In addition 
to our local customers, people came 
from Texas, Wisconsin, Ontario, New 
England, and scattered points in be- 
tween. All told, people representing 
65% of the nation’s steel-making ca- 
pacity attended as well as many fabri- 


cators 


acceptance of 


electric 
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6. We presented dramatic demon- 
strations. The meetings were scheduled 
to begin at 10 A.M. As people came 
in, they signed a register. An urn of 
coffee was ready, and until the meet- 
ing was called to order, our visitors in- 
spected the coils and sipped coffee. 
Ingots had previously been placed in 
the coils with thermocouples attached. 
In front of each coil was a large card 
with a sketch of the ingot inside, show- 
ing dimensions, kind of steel, weight, 
and position of the thermocouples. 

The audience sat facing the record- 
ing instruments and coils. High on the 
wall behind the instruments were two 
screens upon which two viewgraphs 
could project curves. A West Penn 
man was master of ceremonies. 

He emphasized that these coils were 
not production tools but were experi- 
mental units designed to point the way 
to further development of this method 
of heating. He explained what would 
be demonstrated, what data would be 
taken, how the equipment was con- 
nected, and what the group would see 
He that copies of data 
about to be recorded would be mailed 
the following day to those requesting 
it on our prepared card. Almost every- 
one asked for this data 

He then introduced a General Engi- 
neering Co man who immediately 
jabbed a pushbutton. The breaker 
slammed closed and energized the 8 
x 8-in. coil. For the next 10 min, 60- 
cycle induction heating was discussed, 
including how the heating occurs, the 
range of its applications, and the rela- 
tive cost of equipment. 

Meanwhile, meter readers took data 
every 2 min and, on one viewgraph, 
plotted temperature at the surface and 
at the center of the On the 
other machine they plotted kw input 
and amperes. In 10 min the tempera- 
ture had climbed to 1,600F. 

The audience then was invited to 
peer in the coil and see the ingot at 
a red heat. After 18 min the ingot 
had reached a temperature of 2,180F 
at its surface, and 2,020F At its center. 
The power was switched off. Two 
minutes later the temperature had 
equalized at about 2,150F, and the 
piece was lifted out of the coil. 

To heat a 615-lb ingot to this tem- 
perature in 20 min was startling. Even 
the most skeptical were deeply im- 


announced 


steel. 


pressed. The smallest ingot was heated 
first to demonstrate speed of heating. 
Next the largest ingot, weighing 1,500 
Ib, was heated in a few minutes less 
than an hour. 

During the heating, the master of 
ceremonies carried on a running com- 
mentary over a PA system about the 
progress of the heating, the power fac- 
tor, power-factor correction, power 
supply, etc, and answered questions. 

To save time, we kept the crowd 
together by eliminating the need to 
take customers to a restaurant for 
lunch. We served coffee and let the 
men make their own sandwiches at 
one end of the building. s 

After lunch a continuous bar heater 
was operated. Bars of 2 x 2 x 18 in. 
were fed in at one end. They passed 
through a 60-cycle coil, which heated 
the piece to about 1,400F, and then 
through a 1,000-cycle coil, which 
raised the temperature to about 
2,000F. A 50-kw rotating frequency 
changer generated the 1,000-cycle 
power. A bar emerged from the fur- 
nace every 90 seconds. 

During these demonstrations, many 
questions were asxed of both the Gen- 
eral Engineering people and West 
Penn representatives. At the end, a 
formal question-and-answer period 
stimulated many more. 

After these demonstrations we re- 
ceived many requests for special tests. 
We undertook all of them, even those 
from non-customers. We heated brass, 
aluminum, glass molds, coiled strip, 
graphite crucibles, and steel pipe, and 
we melted glass. 

The heating clinic dramatized how 
low frequency heating of steel ingots 
is faster than any other method known 
to the steel industry. The benefits are 
so obvious to steel men that they are 
eager to solve remaining problems; 
namely: What are the metallurgical 
limitations and benefits? How are steel 
ingots to be moved through coils? 
What are the economics? 


7. We are following up with our 
customers by personal contacts. Sev- 
eral are studying specific applications, 
and the outlook is promising. We 
know that there is an awakened inter- 
est in this tremendous market among 
equipment manufacturers, and we 
know that among steel producers 
throughout the country there is a 
growing acceptance of the idea that 
60-cycle heating will produce a better 
product. From our vantage, it was a 
highly successful group promotion. 
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NEW GROUNDING DESIGN IS EXEMPLIFIED BY USE OF 77 RODS IN 200x200-FT AREA AT 138/230-KV SUBSTATION 


For an Effective, Low Cost System 


Let's Look to Station Grounding 


SIX GUIDES TO BETTER GROUNDING 


®@ Cross connections in grids do not materially lower the resist- 
ance, but other considerations may warrant their use 


@ Simple loops are the most economical 

@ Rod arrangements are preferable, but the aiding influence 
of connecting wires should be disregarded 

@ Arrangement of rods or grids in regular or irregular patterns 
is immaterial 


@ Driving too many rods in limited areas is just as uneconomical 
as crisscrossing wires 


®@ Rods should be spread over wider areas or distributed over 
several patches with individual rodbeds interconnected 
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STEPHEN J. SCHWARZ, Senior Electrical 
Engineer, Sverdrup & Parcel, 
Son Francisco, Calif 

concept for 


Application of a new 


computing ground resistances of grid 


and rod arrangements shows that 


many generally accepted practices to- 


day can be simplified resulting in 


greatly reduced costs. Considerable 
confusion prevails in the present-day 
design of grounding systems for power 
plants and substations. Many miscon 
ceptions are attributable to lack of a 
analysis It is 


ground 


simple mathematical 


not unusual to encounter 
grids with meshes as close as 10 x 10 
ft or combinations of rodbeds with 
elaborate grids. 

Four Methods of Grounding . . . Low 
resistance to ground is essential to 
potential rise 


prevent an excessive 
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How to determine ground resistance of horizontal grid 
and multiple rod systems: 


Ground resistance of a loop or grid is 


1.045 p ( 2L 
log. - 
L a 


and for several] rods in parailel 


[ Ss 32 


p = Soil resistivity 


(1) R = 


0.52 p 
(2) Re=- 

nla 
where 


ohm-meters 


= Total length of all interconnected horizontal wires 
ft 


= Rod or pipe length (ft 


l 
4/ +4 conductor dia (in.) X depth (ft 


- Rod or pipe dia (in 
« Number of parallel rods or pipes 


= Area sq ft) enclosed by the loop, the farthest out 
side wires of a grid, or a line connecting the rods 
or pipes at the farthest outside position. 


Coefficients from Fig. 1 


These exampies illustrate use of the formulas 

Example 1—A grid shall consist of 4/0 wires buried at 30 in 
below grade. ‘The total length of wires and area covered are: 
L=2Z 120 + 3 XK 30 = 330 ft 

A = 120 X 30 = VA = 


The diameter of a bare stranded 4/0 cable is 0.528 in 


3,600 eq ft, and 60 ft 


so that 


/ 0.528 - 
{26 = 
4 i2 


The coefficients taken from Fig 1, curve A (as close to earth 
surface), for a 1:4 rectangular area shape are k 1.24 and 
k, = 6.09. With these values entered in formula (1) and assum- 
ing a soil resistivity of 50 chm-meters 


660 
6+ 337 


0.337 ft 


330 


1.045 « 5O o ‘ _ 
- .24 ls eo) = 1.32 ohm 


R- 330 




















1/20 #4¢ 


FIG 2—EFFECTIVENESS AND ECONOMY 
combine in narrow-strip ground mat 


Exampie 2 
in any arrangement inside the 120 
furnishes: 


If 30 rods of 10-ft length and %4-in. dia are driven 
< 30-ft area, formula (2) 


0.52 50 40 
R= “3 x ro-| be 0.0313 — 


2 xX 1.24 x 10 
oo a 
60 v30 — 1 ] 


For the combined resistance of grid and rodbed, the ground resist” 
ance of the grid alone (R::) and of the rodbed alone (Rx) must 
first be computed from equations (1) and (2), as shown in the 
foregoing, and also from the mutual resistance: 


3 Ry = Ru nanos 1.065 » (1. L, = ‘) 
L a 


The combined ground resistance R then is: 


_ RuRe — Re? 
Ru + Ra — 2Ra 


1.25 ohm 


R = 


Example 3 


rodbed, as computed in Examples | and 2, 


Rn 1.25, 
50 10 
B+ 0.337 


The combined ground resistance 


If the combined ground resistance of a grid and a 
is sought, Ri, = 1.32, 


- ') = 0.94 ohm 


= 1.11 ohm 


and 


1.045 > 


32 = 
330 


32 > 


l « 
R= i371 


€ 1.25 
25 —: 


shows only a smal] reduction in resistance below the values for 
the individual components 





Mathematical Analysis Guides Cost Comparison of Ground 


faults. To establish a low- 
resistive station ground, consider any 
of these methods: 

1, Using the grounding network. This 
network is necessary under the switch- 
yard or cutdoor substation to equalize 
the earth surface potential and to 
ground scattered equipment. 

2. Adding driven rods or pipes to the 
grounding network or extending the 
mat over a wider area 


during 
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3. Installing another loop or mesh in 
the subsoil if the equalizing grid is in- 
stalled in high resistive soil (fill) or 
if the top-soil resistivity is not depend- 
able, ie, rising to high during dry 
seasons. 
4. Installing one or more groundbeds 
of wire mesh or rods at locations of 
low soil resistivity remote from the 
station area. 

In providing 


the low-resistive 


ground, the designer has to make a 
sound economical selection as to type, 
layout, and dimensions of the ground- 
ing system. With soil resistivity known 
from tests or intelligent guesses, the 
problem becomes a cost comparison 
of geometrical configurations. Values 
for different types of soils and in cer- 
tain localities are given in Circular 
C450 of the National Bureau of Stand- 
ards, “Underground Corrosion,” Gov- 
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Values of Coefficient K, 


Coefficient K, 


2 > 
Length to Width 


FIG 1—FORMULA COEFFICIENTS can be selected from Curve 
A for negligible depth, from Curve B for depth 1/10 and 


Curve C for depth 1/6 of square root of 


7.0 
6.5 


Values of Coefficient Ke 


=. i& mo 8 7 Ve 
Length to Width Ratio X 


5... 7 8 
Ratio X 


area 








Grid Configurations 


ernment Printing Office, Washington 
25 D.C. 

Comparatively simple mathematical 
expressions for determining ground 
resistance of horizontal loops or grids 
and multiple rod arrangements were 
developed recently by the author in 
“Analytical Expressions for the Resist- 
ance of Grounding Systems,” AIEE 
Technical Paper 54-201. These ex- 
pressions enable the designed to eval- 
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uate all influencing factors rapidly and 
with fair accuracy. The previous hit- 
or-miss method frequently led to over- 
design. 


Computing Ground Resistance . . . 
The expression for ground resistance 
of a loop or grid is given in equation 
1, that for several rods in parallel in 
equation 2. These furnish results 
within a few percent of actual test 


data and are particularly useful where 
rods or meshes are unevenly dis- 
tributed over an area, a common fea- 
ture of practical design. The formulas 
indicate that wire, rod, or pipe di- 
ameter is of only minor signficance. 
With dimensions generally encoun- 
tered, metallic resistance, and thus the 
material used, does not affect results. 
Selection of material and cross-sec- 
tional dimensions is governed only by 
mechanical strength, corrosion, and 
current-carrying capacity. Use of the 
formulas is illustrated in the examples. 


Different Schemes .. . Figs 3 and 4 
graph the relative effectiveness of sev- 
eral configurations. The diagrams are 
based on 4/0 stranded cable and 10-ft 
rods of %4-in. dia in square and rect- 
angular (1:4 ratio) areas of 10,000 and 
40,000 sq ft as typical examples. Most 
practical cases fall within or near that 
range. Resistances computed from the 
formulas are plotted for a soil re- 
sistivity of 100 ohm-meters (10,000 
ohm-cm) and are _ proportionately 
higher or lower for other values. 

Curves in Fig 3 start with a simple 
loop around the area and show the 
influence of additional wires inside 
the area on resistance. The curves at- 
tenuate towards the resistance of a 
metallic plate replacing the grid for 
an infinite amount of wire. 

Fig 3 shows that substantial savings 
can be realized by spreading loops or 
grids over wider areas. Conversely, it 
is shown that very little is gained by 
increasing the number of meshes. For 
example, doubling the amount of 
buried wire within an area (with 
doubling of the costs) generally lowers 
the resistance less than 10%. 

Substantial advantage can be gained 
by arranging a grid of given area in 
a narrow strip. For example, the re- 
sistance of 800 ft of wire inside a 
100 x 100-ft square is 12% greater 
than the same wire length in a 50 x 
200-ft rectangle and 50% greater than 
in a 35 x 284-ft area. 


Loop Most Economical . . . A simple 
loop, encircling the largest area avail- 
able, is the most economical design 
although other considerations may 
dictate a grid. A single straight wire 
or length equal to the loop would be 
slightly lower in resistance but usually 
is not advisable because a wire break 
could destroy its effectiveness as a 
ground. 

Of course, consideration should be 
given to conditions of the site and 


57 





Effect of Wire Length on Grid Resistonce 
For Two Burio!l Depths 





Curve’ Area 
A 100x {O0Oft 
100 x 100ft 
Cc 50 «x 200ft 
D 50 x 200ft 
E 200 x 200ft 
F 200x 200ft 
G 
1 


Depth 
30in 
1Oft 
30 in 
1Oft 
30 in 
1Oft 
30in 
1Oft 


Resistance, Ohms(p = !00 Ohm-m) 


100 « 400ft 
100% 400ft 
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FIG 3—GRIDS of several configurations show effect of more wire in area. Note 
burial depth effect on decreasing resistance 


Effect on Resistance of Rodbeds 
With and Without Connecting Wires 
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Curve  Areo x 
— 50x200ft 500 

Pius 

12} F SOx200f |) 750 

G 100x400ft | wire !000 

H 100x400ft} 1500 


Resistance, 


Area Rodbed 
100 x 200ft 
50x 200f 
200x 200ft | 


100x 400ft | 


Curve 


Alone 














40 


50 60 70 


Number of Rods 


FIG 4—GROUNDING RODBEDS alone and interconnected show effect on resistance. 
Curves tend to approach the resistance of a buried plate of the same size as area 


the need for 
ground equip- 

measures. A 
single break will not affect ground re- 
sistance, but when cut in two places 
the loop loses part of its effectiveness 
Consequently, One or two cross con- 
nections may be advisable. 

Curves A-D in Fig 4 show resist- 
ances for multiple rod arrangements 


its varying resistivity, 
connections to 


ment, and other safety 


cross 
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with no help from the interconnecting 
Little is gained by increasing 
the number of rods beyond a certain 
value because the curves tend toward 
the resistance of a plate equal in size 
to the area. Again the real gain is 
achieved by spreading the rods over 
wider areas. Resistances of a varying 
number of rods connected through 
30-in. 


wires 


certam wire arrangements at 


depth are represented in curves E-H. 
The decrease in resistance because of 
cross connections is even than 
for the grid without rods. 


less 


Costs Compared . . . One ground rod 
installed and connected about 
as much as 20 ft of wire buried to 
30 in. At this ratio Compare curves 
E and F in Fig 4 with C in Fig 3, 
and G and H in Fig 4 with G in Fig 
3. To reach the same resistance, add- 
ing rods to a grid costs about the same 
Yet 


costs 


as adding criss-crossing wires. 
either supplement contributes little. 
The simple loop appears as most 
economical, especially when equal re- 
sistivity can be assumed for the com- 
parison and the soil at the depth of 
the buried loop is, permanently in a 
moist condition. 

More often than not, resistivity at 
grid location is higher. If there is any 
doubt, rods should be used if feasible, 
their number being sufficient to pro- 
duce the desired resistance. The aid- 
ing influence of the connecting grid is 
an added safety factor, but it should 
be neglected for this reason. 

Fig 4 discloses that for equal re- 
sistivity in a 50 x 200-ft area, 42 rods 
have the same resistance as the loop, 
connections not being considered. In- 
fluence of the connections depresses 
the resistance 13°7. When connections 
are buried in soil of higher rather 
than equal resistivity, this decrease is 
negligible. 

Low resistance may be obtained in 
high-resistive top soil by burying the 
loop deeper. A cost comparison with 
rod arrangements include the 
cost of wires connecting the rods. A 
reasonable would be 10 ft of 
wire buried to 10 ft as equivalent to 
one rod installed, including connecting 
wire. Comparing Figs 3 and 4 at that 
ratio shows that, generally, rods cost 
less than the deep grid for equal re- 
sistance and are preferable 


must 


cost 


Rods May Be Better . . . Uncertainty 
in establishing reliable values for soil 
should be given due con- 
not realized 
in common usage 


resistivity 
sideration. It 
that instruments 
measure the resistivity averaged over 
a certain depth. Test results thus will 
be correct for rods, but may be ques- 
tionabie for the layer in which the 
grid is buried. Even if point-to-point 
and seasonal variations are accounted 
for, it may be advisable to install rods 
rather than grids, despite the fact that 
grids appear more economical. 


often 1S 
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Reinforcements 


Join buried bars and tubes in grid where eet 


All-Steel Network Grounds Substation 


GLEN APPLEMAN, Retired,” and 
S. J. LITRIDES, Project Engineer, Pennsyl- 
vania Power & Light Co, Allentown, Pa 


Steel is the 
grounding network at Hosensack and 
16 other the 
vania Power & Light Co system. Its 


used exclusively for 


substations of Pennsy!l- 
advantages are 
1. Elimination of 
between dissimilar metals in the earth. 
2. Ability to provide cathodic pro- 


galvanic action 


tection to the grounding system and 


all other metal objects connected to 
it in the area 
3. Ability to 


grounding when copper is scarce dur- 


obtain material for 
ing critical times 

For many years engineers have been 
aware that use of dissimilar metals in 
grounding systems for generating sta- 
substations, of 


tions, large industrial 


plant power systems is permitting 
much more corrosion than should be 
accepted as good practice. The usual 
*Forme 
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driven steel pipes or rods connected 
into a network by bare copper con- 
ductors buried in the ground form a 
huge galvanic cell. In time galvanic 
action corrodes the zinc galvanizing 
from the driven rods or pipes and then 
the steel. In the course of a few years 
not much is left but the copper con- 
ductors. 

Several years ago PP&L abandoned 
use of driven rods or pipes, except 
The 


Station 


for small grounding networks 
had little effect on 

ground resistances, indicating that the 
buried conductors themselves and the 
they tie 


adequate grounding 


change 


facilities together provide 
other 


galvanized members, such as 


Damage may extend to all 
steel or 
metallic 
sheathed cables; pipes used for water 
other 
with 
facilities are 


conduits; structure footings: 


steam, gas, oil; and to any 
conducting objects in 
the earth where such 
grounded to the network delib- 
accidentally. This same 


harmful combination of dissimilar met- 


contact 


erately or 


als is encountered in transmission 


lines where steel tower footings are 
grounded by means of a copper or 
copper-clad counterpoise, crow feet, 
or other copper grounding network 
Distribution systems generally use 
copper-clad driven ground rods for 
the 
This 
other 


uch as 


secondary or common neutral 


may be 


rods or 


neutral grounded to 


driven pipes of steel, 
Neutrals 


consumers’ 


anchor rods are 


also grounded at service 
connections to water and 
pipes, 
or galvanized steel but in some cases 
copper, or Serious 


galvanic corrosion may be experienced 


Or gas Sup- 


ply most of which are plain 


are brass, lead 


in these cases 


Corrosion by Copper . . . Steel, iron, 
zinc, and lead are all anodic to cop- 
per in the earth. When an electrical 
circuit exists where copper is in com- 
bination with one these 
other there be current 
from them into the earth and thence 
(Continued on next page) 


or more of 


metals, will 
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Details of All-Steel Grounding System 


to the copper. Copper is not damaged 
by this action, but usually all the 
Extent of damage 
depends upon resistance of the cir- 


other metals are 


cuit and the voltage generated by these 
various combinations. Copper gen- 
erates about 0.50 v to lead, 0.80 v to 
and 1.10 v to zinc, 
under the assumed conditions. 
For every ampere lead loses 
about 73 |b, zinc about 24 Ib. and iron 
or steel about 20 Ib 

The most obvious solution to this 
damaging condition is to use only 
one of these metals in the underground 
facility. Direct contact with ground 
must be eliminated for any facilities 
that must be made of other metals. 
Because most of the facilities in the 
ground are made of iron or steel, it 
would appear that a grounding net- 
work made up entirely of steel rods, 
bars, or pipes all bonded together by 
steel conductors would be satisfactory. 

Any attempt to provide an exter- 
nally operated cathodic drain in any 
combination of dissimilar metals re- 
quires more drainage for protection 
of the steel than is required for steel 
alone. A combination of copper and 
steel, for instance, requires at least 
15 times as much cathodic drain 
current to protect the steel facilities 
in the yard as would be required to 
protect an all steel ground network. 
This means consuming the anode into 


iron steel, and 
usuai 


year 


60 


which the cathodic drain current is 
dumped 15 times as fast and requires 
225 times the power to drive it. If 
any attempt is to be made to protect 
steel in the ground, there is practically 
no choice except to use all steel and 
to exclude contacts with earth of all 
other metals. 


Conduits and Structures Contribute 
. All steel conduits—and station 

structural members—become part of 
this network and make a helpful con- 
tribution to the all steel grounding 
system. Lead sheathed cables, when 
required, may be covered with heavy 
grease and placed in steel conduits so 
as to have no direct contact with the 
ground, Other facilities of a special 
nature such as copper or brass pres- 
sure or capillary tubes, etc, may be run 
through steel pipe wherever they go 
underground. Galvanized steel when 
placed in the ground may lose its 
galvanizing because of sacrificial action 
of the zinc, but in general, the use of 
all steel in the ground precludes the 
possibility of galvanic corrosion. 

Three primary considerations guide 
the design of a grounding network: 

1. It must accept the maximum 
ground fault current likely to be expe- 
rienced at any point in the grid with- 
out danger of burn-off. 

2. Voltage drop from any point on 
the grid to any other point on the 


grid must be low enough to prevent 
hazard to circuits in the area covered 
by the ground system. 

3. It must produce a satisfactorily 
low resistance contact to “earth.” 


Fault Currents Set Steel Size . . . Steel 
bar is routed much the same as a 
copper cable network. But the resist- 
ance of the two metals is quite dif- 
ferent. For a given resistance per 
unit length it would require about 
eight times as much steel as copper. 
This steel conductor would produce 
the same amount of heat during a 
fault as its copper equivalent would 
produce. 

Ability to absorb this heat and keep 
within safe temperature limits is in- 
fluenced by three principal factors— 
relative weight per unit cross section, 
specific heat, and melting tempera- 
tures. Steel weighs only 0.88 as much 
as copper per unit volume but absorbs 
more heat per pound per degree rise 
in temperature because its specific 
heat is 1.16 times that for copper. It 
can thus absorb 1.02 times the heat 
of an equal volume of copper for the 
same temperature rise. But steel has 
a melting temperature of 1,810K com- 
pared with 1,356K for copper. Hence 
steel can absorb approximately 1.02 x 
1810 
1356 
equal volume of copper before fusing. 


= 1.36 times the heat of an 
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Scrap Steel Used as Anodes for Cathodic Protection 


From this it would appear that a steel 
conductor having the equivalent of 
8/1.36 = 5.875 times the cross-sec- 
tion of a copper should 
the same burn-off char- 


conductor 
have about 
acteristics. 

To take a particular 2/0 
copper would be considered the 
smallest conductor size from mechan- 
ical strength consideration. It has a 
burn-off value of 13,500 amp in two 
seconds and could be used safely 
where fault currents to ground do not 
exceed 13,500 amp. Circuit breakers 
operating in less than ten cycles would 
provide a safety factor of 12, with 
plenty of time for back-up relaying in 
case the first line relays fail 

An equivalent steel conductor re- 
quires 5.875 x 133,100 cm or 781,- 
963 cm. This is equal to 0.614 sq in. 
cross section of steel. A standard 
3 x 3/16 in. flat bar with a cross 
section of provides a 
safety factor of 11 against burn-off 
for fault currents of 13,500 amp. 


case, 


0.562 sq in. 


Voltage Drop Meets Requirements . . . 
Drop in voltage across the area cov- 
ered by the grounding system is the 
second condition to examine. Assume 
the station plot is 500 x 1,000 ft with 
four runs of buried conductor each 
way equally spaced and connected to- 
gether at every intersection point. 
Effective distance from the two most 
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remote corners would be roughly 375 
ft single conductor equivalent. It is 
assumed that the average distance 
current would flow is half this value 
which provides a good safety factor. 
Thus the effective distance for voltage 
drop consideration is around 187 ft. 

Resistance of 2/0 copper is 0.08 
ohms per 1000 ft. For 13,500 amp 
flowing in 187 ft, the voltage drop 
would be about 200 v. To obtain a 
100-v drop, conductors would have 
to be equivalent to two 2/0 copper 
wires or steel bar 3 x ™% in. 
Where currents are less, the 
steel bars may be smaller. 

Satisfactory contact to earth is the 
third requirement. Preliminary tests of 
this station plot (actually Hosensack 
Sub-station) showed that the ground 
resistivity varied greatly over the area 
but 10,000 to 20,000 ohms seemed 
reasonable. This should give resistance 
to earth of 0.07 to 0.14 ohms with 
about 1,000 to 2,000-v rise at 13,500 
amp. Tests on an installation of about 
these dimensions showed 0.18 ohms. 


one 


fault 


Scrap Steel Cuts Cost ... Assume 2/0 
copper costs about $500 per ton and 
steel about $150 per ton in flat bars 
3/16 to % in. thick and 3 in. wide. 
The above example would require 
about 2% tons of copper costing 
$1,250 or about 11% tons of steel 
costing about $1,725. Labor costs 


would be approximately equal for the 
two types of ground system. In other 
words, a steel grounding system will 
be more economical whenever copper 
prices per pound exceed that of steel 
by 5 or 6 times, neglecting the cost 
of cathodic protection. 

Several more recent ground net- 
works use scrap boiler tubes for the 
grid itself. This cuts the cost of steel 
to its current scrap value of about $20 
per ton and enables the steel ground- 
ing system to be built for consider- 
ably less than the copper equivalent. 


Completed Grids Provide Test Data 
. « « Seven such grounding systems 
have been tested on the Pennsylvania 
Power & Light Co system. Resistances 
to earth have measured 3.0, 4.9, 0.62, 
3.0, 10.4, 3.0, 2.0 ohms. Currents 
required in the cathodic drains to 
clear the stations to 0.850 v through a 
copper sulphate half cell tested 3.00, 
1.18, 10.00, 3.0, 1.39, 0.30 and 1.00 
amp respectively. Low ampere re- 
quirements for three of these cases 
are being provided with 17-lb mag- 
nesium anodes. The other four have 
rectifiers and steel anode beds made 
up of scrap steel, mostly abandoned 
boiler tubes. It is considered best 
economy to bury enough steel to last 
40 to 50 years because steel used 
would otherwise be sold as scrap at 
about I¢ per Ib. 
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A Method to Calculate 


Electrode Resistance 


Formulas are given for determining soil resistivity and resistance 
of different shaped grounding electrodes at various depths 


W. F. DUNKLE, Supervisor of Electrical Tests, Pennsylvania Power 
& Light Co, Hazelton, Pa 


I. Determination of p, soil resistivity 
2rAR 
2r(12 K 2.54A)R 
where 

{ distance between electrodes: use 10 ft 
R resistance indication by ground tester; ohms 
average resistivity 
10 ft 


average 


10 ft 


per cu ft) of soil for depth of 


resistivity per ce of soil for depth of 
Il. Caleulation of R 
electrodes \ 


( other shapes 


resistance to ground of buried 


hemispheres, (B) pipes or rods and 


(,eneral formula for ground resistance is 
R p/ 2x 
where 
R resistance from electrode to ground: ohms 
soil resistivity per cc; ohms 
electrostatic capacity of electrode and its image; 
(..G.S. units 


Factor K 


\. For a hemisphere buried in the earth with its flat 
side flush with the earth's surface, capacity ( r. 


Then resistance of the connection is: 


Ww here 


r = radius of hemisphere; cm. 


B. For the capacity of a rod or pipe (and its image 
driven to a given depth into the earth, capacity 
( L/2 log, (2L/d 
Ww here 
L = twice the depth to which the pipe is driven; cm 
d = diameter of pipe; em 
With 1 and d in cm and p in ohms per cc, then: 
R = pllog, (2L/d)\/rL 
With Z in ft and d in in., p in ohms per cc, then: 
R pk 
where: 


kK log, (24L d)/95.71LL 


C. For other shapes of buried electrodes, such as an 
angle or channel, a hemispherical radius equivalent to 
the buried electrode may be substituted. 

References: U. S. Bureau of 


Peters ; James G. Biddle Co 
iE. E. Creighton 


Standard Tech 


s Paper 168, 0. S 
Bulletin 128 G. E. Review, 1915, 





This method of calculating 
electrode resistance was used 
to design the ground grid tests 
which are described in “Steel 
Ground Grid Works Well” on 


the opposite page. : 








0304 0608! 2 4 6 810 
l/, = driven depth, ft. 


20 


Factor K for several pipe or rod diameters (in.) and driven 
depths (1/2 ft); used with Equation 7 in the article above 
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FIG 1—VOLTAGE READINGS SHOW GRADIENT TO 1,000 FT IN SIX DIRECTIONS FOR THREE TEST CURRENT VALUES 


Hosensack Tests Prove . . 


Steel Ground Grid Works Well 


Measurements show voltage rise on non-copper grounding network would 
remain well within limits of the installed 4-kv protective neutralizing facilities 
W. F. DUNKLE, Supervisor of Electrical city water ystems, with good con d 


Tests, Pennsylvania Power & Light Co 
Hazelton, Pa 


ingerous values Resistance 
' 


cond 


uction capability ground oil around ground networks t 


ed, experience little rent flow largely determines the effec 


occasion of I tiveness of the network as a protection 


atct 


inst voltage gradients. The physical 

however, because of the nd electrical characteristics of the 
ective for t Hosensack Substatior possibilit f substitution of transite in the area of a substation require 
f Pennsylvania Power & Light ‘ 1 the r cement of worn or de- careful study. When resistivity of the 
Tests have clearly stadiished soll mm KNOWN 1 satisfactory ground 
voltage ri will ain Vv withis é ctlons to ground are satis network can be designed. High re- 
imits of the : when they dissipate large cur stivity require i more extensive 
neutralizing facilities rents into the ground without raising network 


These tests also indicated that large the potential neat the connection to (Continued on next page) 
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FIG 2—GROUND RESISTANCE MEASUREMENTS indicate improved accuracy of 
tests when current probe is driven 1,000 ft from large station ground network 
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Table |—Voltage Gradients Indicate Ohms Ground Resistance 


Amp 4 B 
118 .0977 


208 -1055 
504 .1146 


eR Te ay 


-O742 
.0697 
.0871 


D E 


.0543 .0679 
-0580 .0779 
.0559 .0883 





Table \I—Reference to Ground Voltage at Remote Telephone Central Office 
Gives Total Resistance 


Amp 


119 
208 
354 
504 





Voltage 


7.5 
36.5 
62.5 
90.0 


Ohms 


0.230 
175 
176 
1785 





Steel Network 


(Continued from previous page) 


Earth resistivity tests conducted at 
Hosensack showed that the ultimate 
ground resistance would be in the 
order of 0.12 ohm, a value that will 
be obtained when the ground network 
is completed. 

Two test methods were employed: 

1. Measurement of the station 
ground resistance in ohms by use of a 
commercially made ground tester. 

2. Measurement of voltage rise 
when relatively large currents are 
dumped into the ground network from 
a distant point. 


Tester Checks Distance Effect .. . 
In the first method, resistance was 
measured at 10 and 50-ft intervals out 
from the Hosensack substation ground 
network to current reference probes at 
1,000 ft. The solid curve of Fig 2 
shows the type of resistance-distance 
data thus obtained. Results would 
have been closer to the values indi- 
cated by the Bell System pairs to 
remote reference grounds if the cur- 
rent reference probe had been ex- 
tended another 500 ft away from the 
network. 

Proximity of the station network 
interfered with the high resistance 
current reference probe at 200 ft, and 
measurements proved completely un- 
satisfactory. Experience and analysis 
indicate that the current reference 
probe must be at a distance equal 
to and preferably greater than the 
major diagonal dimension of the net- 
work. 


Heavy Current Tests . . . The other 
method consisted of using power 
sources of 2,300 and 7,200 v to 
ground at Allentown substation with 
an isolated transmission line to Hosen- 
sack for dumping varying amounts of 
current into the Hosensack ground 
network, as shown in Fig 3. 

The Allentown substation neutral 
network consisted of the Allentown 
and Bethlehem water piping, together 
with a large number of substation 
ground networks, all connected to the 
two water systems. This provided 
wide coverage for the return of fault 
current from Hosensack. As nearly 
as it can be measured, effective re- 
sistance of this network is 0.05 ohms. 


Large Ground Networks Effective . . . 
During these tests, voltages were 
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Gr ounds Sub. Allentown 66-Kv inspection Bus 





| Tr. Bh. No.2 
- Open~_. Le _-Open~.._ | 66712 Kv. 


measured every 10 ft for 100 ft, and ¥ 
then every 50 ft out to 1,000 ft be- 


tween driven stakes and the Hosen- mA. 


sack network. Current into the ground | Closed 
ss Sie Tr. Bk. No.3 i. 

network was steady, and it was con- 66-4Ky Bus Tie 

tinuously observed for the duration 

of the tests over approximately 20 





min. Fig 1 illustrates the voltage 
gradient out from the network, plotted 
against distance for different current op 
values. The distance axis represents Alternote . 
the direction of measurements away jumper connects 66-Ky Allentown 66-Kv Operoting Bus 
from the network. 3 poles of OCB to Line Temporory jumper ties 3 poles 

During these tests relays connected 4-Kv donk a of OCB in porallel to 12-Kv bonk 
by pilot wires at Freemansburg and 
converter substations showed off-scale | Hosenseck 66-Kv Operating Bus 
on their indicating milliammeters. Open 
These locations are about 10 miles r----|----4 # Remove C.T. from bus diff. 

i 

away mn a Geant line between Allen- 12o/t 
town and Hosensack. This is indica- 
tive of the gathering capability of 40/ = 
large ground networks for return cur- : 
rents. At Hosensack all overhead Ground Mereers ( — 
ground wires and counterpoises were 
tied to the station ground network. 














Hosensock 66-Kv /nspection Bus 











Resistance Values . . . Resistance val- 
ues determined from the network's 
dissipation of the test currents are 
given in Table I. Bell Telephone Co 
pairs were used to observe voltage 
at the telephone offices at Pennsburg 
about 14 miles distant. Voltages be- 
tween the ground network at Hosen- 
sack and Pennsburg are listed in Table 
II and plotted in Fig 4. 

Tests indicated the effective re- 
sistance is: 

1. By voltage measurement with 
current to a remote point, 0.176 ohm. 

2. By ground tester at 1,000 ft 
distance, 0.20 ohm. 

The rise of ground potential is then 
computed as current times effective 
resistance. Short-circuit capabilities 
of 10,000 amp to ground, according 
to the tests, would produce between 
1,700 and 2,000-v network rise. 


FIG 3—HEAVY-CURRENT TESTS required use of temporary jumpers at Allentown 
station to put Hosensack 66-kv line on 12-ky bank energized via bus tie OCB 





¢— Volts between Hosensock and Remote Ground Network 
100 - , - 




















Other Conclusions . . . The tests 
showed also that network ground re- 
sistance values obtained by using a 
good quality, commercial ground tester 
are commensurate with results ob- 
tained by dumping large amounts of 
energy into the network. The cost 100 200 300 400 500 
ratio of measurement by a ground 
testing device to the energy method is 
1 to 50 or less. Hence expensive tests, 
involving dumping large currents into |G 4—GROUND POTENTIAL rises above remote ground reference in direct pro- 
networks, are not essential. portion to value of current dissipated into the station ground network 

















Amperes Dissipated in Station Ground Network 
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Automatic Throw-Over Aids Radial 


Florida P&L finds primary switch-over costs less than secondary network and continues 


WILLIAM A. THUE, Assistant Underground 
Engincer, riorida Power & Light Co, Miami, 
Fia 


The fabulous “Gold Coast” hotels 
along Coliins Avenue and the swank 
Lincoln Road shopping area on Miami 
Beach, Fla., are served today by the 
Florida Power & Light Co through 
primary autematic Nine 
13.8-kv feeders from two substations 
a connected load of 32,500 kva 
through 47 


submersible oil 


switch-over 


serve 
automatically operated 


switches 


Studies Prove Merits of Plan... 


method of 


This 


improving service from a 


radial system was preferred by the 


to a secondary network on the 
ba Is of 


tion in 


utility 


lower costs. Since installa 


February 1950, the company 


has proved the merits of the plan 


through experience and economic 


studies. In fact, the system has proved 
«© successful that the company is con 
tinually expanding it on Miami Beach 


Other spot loads on the overhead and 


underground systems throughout the 
area are or eventually will be served 
by throw-over 

In the throw-over plan, two 13.8-kv 
feeders are brought into each switch 
through oil fuse cutouts mounted on 
The 


switch and a single load 


the frame cutouts protect the 
For two or 
more loads from each switch, an addi- 
installed for 


tional set of cutouts is 


each customer 

Emergency Operation Satisfactory . . . 
One circuit (preferred) normally serves 
the load or When a 
preferred 
switch automatically 
transfers the load to the other (emer- 


circuit. A 2-sec 


fault oc- 
is de- 


loads 
curs or the feeder 


energized, the 


delay before 
throw-over prevents operation of the 


gency) 


switch during system disturbances or 
while the switch may be carrying fault 
The system is designed to 
satisfactorily in 


current 
operate emergency 
with one circuit from each substation 


out of service 


When the preferred circuit is re- 
energized, the switch transfers the load 
from the emergency to the preferred 
circuit, the system being thus auto- 
matically restored to normal. A 2.5- 
min interval is required for the motor 
to compress the springs operating the 
switch so that throwback is not made 
immediately upon restoration of the 
preferred feeder and no “hunting” 
develops. 

A potential transformer, protected 
by a cutout, is connected to one phase 
of each circuit to indicate loss of po- 
tential and to serve the motors in the 
mechanisms. Usually, one potential 
transformer is the preferred service 
for four to six switches over a No. 12 
RINJ control cable. 


Equipment . . . Equipment used by 
Florida Power & Light consists of the 
following: 

1. Submersible oil switch, 400 amp, 
15 kv, three pole, double throw, with 
self-supporting frame 
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DISTRIBUTION DIAGRAM shows load served by 13.8-kv feed- 
ers through automatically operated submersible oi! switches. 
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A feeder is brought into switch through oil fuse cutout; 
PT shows loss of potential and serves mechanism’s motor 
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Service 


adding to it on Miami Beach 


2. Automatic mechanism to throw 
switch from preferred to emergency, 
with time-delay relay and single-phase 
control. 

3. Oil fused cutout, 200 amp, 8 kv. 

4. Potential transformer, 7,620-240 
v (or 13,200-250 v) 

Typically, an oil switch, six cutouts, 
and the mechanism are installed as a 
unit in a space of 62 x 42 x 78 in. 


Systems Compared ... A 1951 study 
the Miami Beach under- 
ground compared 
the 
network. 


of radial 


Sy stem automatic 


throw-over with conventional 
120/ 208-¥ 
showed the network plan would cost 
an additional $44 per kva for the 
original installation 17,500 kva. 
This was based on kva costs of $26 
and $70 for a sec- 

The study showed 


that, in terms of total dollars, $2 mil- 


Estimated costs 


of 
for throw-over 
ondary network 
lion would be saved by throw-over. 


Throw-Over Plan Cheaper . . . The 
of the throw-over plan 
was due in part to the following 

1. Use of 


banks in the throw-over plan even 


lower cost 


existing transformer 
though they were connected for 115/ 
230-v service. 

2. The for 
ties in the network plan 

Primary cable joint 
have increased steadily over the past 
while 
and 


need long secondary 


and failures 


ten underground trans- 
secondary cable 
have decreased. This trend 
very difficult to justify the additional 


secondary 


years 
former failures 
makes it 
protection of a network 
compared with throw-over 

It has been the experience of FP&I 
that the 2-sec delay before throw-over 
is not objectionable to the customers 
served as the delay occurs only under 
fault the 
During routine switching to 


conditions on preferred 
feeder 
for construction or 
maintenance, secondaries of the po- 
tential for that circuit 
are de-energized manually before the 
station breaker is opened. This pro- 
cedure only a momentary 
interruption, the outage being the clip- 


to-clip time of the switch, about 8 


clear a feeder 


transformers 


results in 


cycles 
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“GOLD COAST” of Miami 


first area served through the throw-over method. 


Beac 


HEP EP EF 9: 


h, having a ‘ 


onnected load of 32,500 kva, was the 
it required 47 oil switches 


THROW-OVER SWITCH is submersible oil switch type, 400 amp, 15 kv, three pole, 
double throw, with self-supporting frame, occupying about 62 x 42 x 78 in. 
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Platte Pipe Line’s crude oil delivery is controlled from . . . 
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1,000-Mile Oil Pipeline Controlled 


ALLEN R. HEIDEBRECHT, Chief Engineer, FRED S$. JONES, 
Communications Superintendent, Platte Pipe Line Co, 
Kansas City, Mo 


Line Co 
munications in the operation of its common carrier pipe- 
line bringing Rocky Mountain crude oil to the St 
Lakes Platte’s 
of 45 repeater stations over slightly more than 1,000 path 


Platte Pipe today employs microwave com- 
Louis- 


Gsreat region microwave system consists 


miles, and frequency-division multiplexing provides nine 
system-wide channels 

and 
and 
and 


standby 


[Iwo channels are for remote control supervision, 


telemetering; four support voice communications; 


used for teletype, VHF control 
repeater fault Complete RI 


assure high circuit continuity, and emer- 


one channel each is 


remote location 
equipment units 
gine generators provide continuous power service 


All remote 


geney cn 
control and supervisory information orig- 
Kansas City, Mo., the dispatching 


phone channels provide party-line service to 


inates terminates at 
center Tek 
ind administrative offices, and one 


dispatching personnel 


channel is for private executive use. In effect, three types 
of information are carried by the microwave system, each 
contributing to the economic justification of the overall 


investment. These are communications, supervision, and 


remote control 


Communications and Supervision Communication 
channels, necessary for point-to-point dispatching and gen- 
eral business, do not contribute greatly to warranting an 
expenditure for a large microwave system, such as Platte’s. 
But supervision, including telemetry and remote indication, 
can justify such an outlay through increased throughput 
and efficiency 

By reading telemetered pressures from all stations in 
the the dispatcher can analyze the system at a 
glance. Accordingly, throughput efficiency can be increased 
to a point sanctioning the cost of supervisory equipment. 
For remote pipeline operation telemetering probably comes 


system 
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second in importance only to remote control functions. 
When suction and discharge pressures from all stations 
are presented to him at his central location, the dispatcher 
can readily determine the operating conditions on the 
By noting pressure trends, he can predict 
operating requirements several hours ahead. With present 
and predictable information on hand he can employ tele- 
metering to move more oil through the pipeline system. 
Platte has the tone-duration type of telemetering, each 
station being equipped with transmitters which develop 
a tone of an “on” duration proportioned to the pressure. 
Tones are impressed on voice-frequency carriers for relay- 
ing to the dispatch center by microwave. At the dispatch 
center carriers are demodulated, and the tones impressed 
on frequency-responsive receivers activating telemetering 


entire line. 


receivers. 

Some telemetered pressures are shown continuously on 
inked charts, others as called for on meters in the console. 
Generally, injection station discharge and booster station 
suction pressures are available on a continuous basis. 
Accuracies approaching 2% In fact, 
Platte has found it relatively easy to obtain reading ac- 
curacies within the width of the recording pen. 


are quite feasible. 


Remote Control . . . Remote control probably makes the 
greatest single contribution toward justifying the large 
expenditure for a microwave system. Through an effi- 
cient control system, combined with the microwave system, 
remote stations are controlled from a central dis- 
patching point at a great saving in station operating per- 
sonnel. Remote control and supervision of the remote 
operation are accomplished through extended use of the 
microwave relay system which, in turn, supports a se- 
quential five-tone control system. 

To control one pumping unit or valve at a particular 
station, the dispatcher selects and operates a keyswitch 
on the dispatching console. This operation energizes the 
function selector circuitry which sets up a coded sequential 
tone train for transmission over the system. The sequential 
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Kansas City dispatching through . . . 45 microwave relay stations to. . . 


Ml —e 


i, 


by Microwave 


™ 


code train contains station and function information and 
can be converted to function selection at only the desig- 


ere 


Sa ee ee ee ee el 


arr: 


¥ 


nated location. By using four of five available tones on 
a sequential basis, the system can furnish many stations 
with many functions each while still providing for fail-safe 
operation 


> 


Supervision is carried out by transmitting interrogation 
signals to particular stations and receiving present status 


signals from the interrogated station. Platte controls six 


a a i 2 


booster stations with “on” and “off” selection of four 


Te 


pumping units and “open” and “close’ 
valves. Remote control and supervision are highly con- 


operation of two 





ducive to economy in operating personnel, to synchroniza- 





tion of oil movements, and, most important, to increases 
in throughput efficiency 


Dispatching Console . . . Selector switches and operating 
keys controlling equipment at a remote station are mounted 
on the dispatcher’s console. Indicating type telemetering 
receivers on which “as called for” telemetered values are 
registered are mounted there also 

The Kansas City dispatcher can operate valves, start 
and stop pumping units, and effect complete station shut 
down at any of four stations on the west system or any 
of three stations on the east system. Continuous telemeter 
ing of pressure is received from each station on both east 
and west systems by use of separate audio tones and 
frequency-responsive units for each remotely read value 
These values are registered on circular-chart recorders 

Certain pressure and tank-level readings, not con- 
tinuously needed. are called for when required. Such 
readings, registered on indicator-type instruments, are 
interrupted by operation of the supervisory control equip 
ment. Only one reading may be received at one time as 
the same tone channel carries all. This tone is one of 
several used for supervisory indications. 

Tank-level telemetering takes only 15 sec to complete 
a set of readings, and during that time supervisory opera- 

(Continued on next page) 
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Pipeline Puts Microwave System to Many Uses 


(Continued from previous page) 


tions are locked out. Oil storage tanks at Guernsey, Wyo., 
Neb., on the pipeline, are gauged remotely 
although local readings of the liquid levels of the tanks 
can also be taken 


and Gurley 


Supervisory Control . . . Platte’s supervisory control 
system uses a coded sequence of four audio tones for an 
operation. One signal is transmitted at a time, with a 
no-signal space of approximately 0.1 sec separating signals 
to permit auxiliary relays to drop out. Each signal lasts 
0.4 sec, and any one signal in the sequence of four is 
never followed by itself. This obviates momentary inter- 
ruption of a signal being interpreted as two signals. 
When more than one signal is received during an opera- 
tion or when spurious signals are induced on the carrier 
of the microwave, the entire operation is blocked; and the 
light indicating initiation of the 


blue operation is not 


lighted. The dispatcher then releases the keyswitch and 
tries again. Should less than four signals be received, the 
complete chain of four relays for operating interposing 
relays is not picked up. Should one signal fail, causing a 
no-signal space of 0.6 instead of 0.1 sec, the operation is 
cancelled 

fre- 
a definite time space between signals is 
A complete operation 


sec plus the operating time of the 


a predetermined sequence of four single 


quencies with 
essential to perform an operation 
is performed in 2 
equipment 

Several requirements must be met for remote control of 
1 pumping station miles from a central control point. 
performed via the basic control 
“off” positions of a simple 


The station must be capable of automatic 


Functions which can be 


system are limited to “on” or 
switch or relay 
within itself 


operation the control point merely selecting 


perating conditions 


Sequencing . . . To energize a pumping station and insert 


it 
This re 


pumping unit into the line 


into the line, only one relay is closed by remote control. 
iy initiates a sequence of operations inserting the 
When the remotely controlled 
elay operates, another relay is energized 
which 


start the motor, and signal the remote 


thus setting up 


i chain of events open the suction valve, crack 


the discharge valve 
control point when the unit is on the line 
unit, the 


Normally 


In de-energizing the pumping remotely op- 
this takes 


Automatic 


erated relay sets up a reverse chain 
with 


sequencing offers several advantages over operator con- 


the unit off the line minimum delay 


ol, most notably automatic and uniform timing 


Servo System Proves Practicable . . . Initially Platte engi- 
neers provided for control of operating conditions at dis- 
tant stations by remote operation of a main-line discharge 
valve. Suitable controls were added to open or close the 
valve in incremental steps 

When experience proved the inadequacy of this system, 
Platte decided to utilize a feed-back loop or servo system 
their 
This new system now makes fully auto- 


of control to provide the interior automation of 
booster stations 
matic operation practicable. 


Platte’s six newest stations were designed for fully auto- 


70 


matic operation so that all changes in throughput are gov- 
erned from Kansas City. 
matic electronic process controls. 


This was done by using auto- 


Protection . . . Only a minimum of fault information 1s 
transmitted by microwave. To telemeter all station faults 
would greatly increase the cost of multiplexing; so only a 
complete unit shutdown is telemetered, and a resident 
station operator or traveling technician analyzes the fault. 
Each individual booster unit responds to a sequencing 
scheme. All elements of this arrangement may be expected 
to perform only when all items of protection equipment 
present affirmative operating conditions. 

Any one of the following faults returns the sequence 
relays for a booster unit to their non-operating positions: 

- Motor overload 

2. Motor feeder line short circuit 

3. Excessive motor bearing temperature 


4. Excessive pump case temperature 
5 


Centrifugal pump seal failure 

. Individual pump low suction pressure 

7. Individual pump high discharge pressure 

Other protection items will be added as needed. Platte 
engineering and operating groups intend to consider re- 
finements in operating equipment for application as in- 
It has been proved repeatedly 
that economies can be effected with properly applied 
automation 


dustrial research progresses 


Additions Considered . . . 
sideration include 

1. Recording oil gravities at the dispatch point. Gravito- 
meters and associated in-station telemetering equipment 


Additional features under con- 


have been added recently to one station for transmitting 
gravity to the dispatch point. 

2. Automatic control of batching from gravity and/or 
interface detection. Installed gravitometers and telemeter- 
offer tank 
switching. The integrated change in mechanical displace- 
of the recorder or electrical characteristics of the 
transmitted information can be applied directly to a valve- 
control system 

4. Station shutdown in the event line 
breaks. Downstream line breaks are revealed by loss of 
discharge pressure or rapid flow changes. Platte may ex- 
plore the addition of electronic or mechanical differentiators 
to discharge controllers to sense rapid changes of operating 


ing equipment opportunities for automatic 


ment 


of downstream 


conditions, such as changes of flow or pressure. 

5. Interface detection. At points other than pump sta- 
tions, interface detection could be used to great advantage 
in determining line rate (flow) and interface spread 

6. Elimination of pneumatic-powered pressure regulat- 
New output 
pressure have promoted interest in the replacement of 
the pneumatic-powered valve 

7. Automatic reduction of pumping equipment as needs 


ing valves electronic controls for station 


Automatic pressure-valve control would work 
ideally, if pumping units could be de-energized and ener- 
Electronic control now being installed in 
new stations is adaptable to such an option, and Platte 
hopes that it can soon implement such a program. 


decrease 
gized as needed 
1955 @ 
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lowa Power & Light steps up system capacity by 
44,000 kw with G.E.- equipped Council Bluffs plant 


Continued rapid growth of Iowa’s industrial and resi 
dential load pointed to the need for increased genera 
tion facilities in western Iowa. With boldness and 
foresight, IPALCO climaxed a four-year expansion 
program with the new Council Bluffs steam station 
This 9!5-million dollar investment provides an in 
crease in system capacity of 44,000 kw 

Working closely with Black & Veatch, Consulting 
Engineers, and IPALCO, General Electric assigned a 


project team to the Council Bluffs station to give 
valuable assistance in helping to keep construction 
abreast of schedule and holding total cost within 
budget restrictions 
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44,000 KW TURBINE-GENERATOR helps IPALCO meet growing specifications and coordinated related equipment design details 
nts. The General Electric project team met all for IPALCO, Black and Veatch engineers 


power requirer 


G.E. helps IPALCO, Black & Veatch cut 


FIRST STEP was conference of F. A. Beaty, IPALCO V. P. (left): PACKAGED CONTROL BOARD enables operators to secure 
R. H. Miller, G. E.; and N. Bernard Gussett, Pres. of IPALCO num benefits from station's flexible design 


COMPLETE SWITCHYARD 





PERIODIC REVIEW of station design by (1 tor) G. E.’s N.R 
Schultz and T. O. Millard; B& V's R. C. Oliver, Jr.; IPALCO’s 
A. J. Adams, helped solve problems, cut engineering time. 


e t - ’ 
SUPERVISED INSTALLATION of equipment such as this com 


pressor motor by G-E engineers helped assure coordination 


Sy 
ON-SCHEDULE DELIVERY of this 41,667 kva power transformer, 
being inspected by Clarence Talsma, helped meet start-up date 


engineering time on Council Bluffs unit 


Project team links apparatus details to over-all planning, 
frees utility and consultants for more important duties 


When Iowa Power & Light and Black & Veatch se 
lected General Electric apparatus, the G-E team 
assigned to the Council Bluffs project marshalled the 
company’s vast development and manufacturing fa 
cilities. As a result, product engineering time was 
held to a minimum 

This team, headed by the G-E sales engineer as 
signed to Iowa Power & Light, was able to coordinate 
all electrical apparatus detail work, freeing IPALCO 
and B&V engineers for the project’s more important 
phases. Many factors, such as changes in the design 
of one item of electrical apparatus requiring modifica 
tion of other electrical equipment, were coordinated 
by the G-E project team 

Such teamwork, combining the utility, the con 
sultant, and G-E’s team of sales engineer, product 
specialists, application engineers, order service coordi- 
nators, and field service engineers, can save you time, 
money and man-hours. Here’s how it’s done 


SIMPLIFY ORDERING OF EQUIPMENT, purchased either 
directly, or through your consulting engineers, or 
through a machinery manufacturer. 

CONSERVE ENGINEERING TIME by handling electrical 
details which frees you and your consulting engineers 
for other urgent problems. 

INTEGRATE EQUIPMENT DESIGN to assure the maxi 
mum flexibility and effectiveness of plant operation. 


SPEED CONSTRUCTION by scheduling the arrival of 


equipment for maximum installation efficiency. 


ASSIST IN INSTALLATION AND IN TRAINING OPERA- 
TORS to assure minimum start-up time and better 
understanding of the full operating capabilities of the 
equipment 


For details contact your General Electric Apparatus 
Sales Representative or write Section 302-6, General 
Electric Company, Schenectady 5, N. Y. 


More Power to America 
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CU RR, 


PROPER SELECTION of all apparatus from turbines to 
G-E n f many adv 


! 


* - 
= Ok w 

this 
ash sluice pump motor ntages 
{ G-E pr 


s coordination 


SCHEDULED MANUFACTURE 


( 


tor with ve ‘ i exha t. wa 
| Bluff 


COORDINATED 
E. W. Springer, G 
B&V ; ; 


DESIGN of equipment was checked here by 
E.; F. W. Motley, B&V; F. L. Sargent, 
G. E., Kansas City office 


ON-TIME DELIVERY of these G-E 50,000 kva main power and 
5,000 kva the lightning 
arrester protection system helped eliminate costly delays 


station power transformers and 


How G-E project coordination helps keep 
plant construction progress abreast of schedule 


From the preliminary planning stages in your project, 
General Electric engineers can help you and your 
consultants by setting up an apparatus timetable 
With start-up commitments in mind, G. E. schedules 
the design, manufacture, and shipment dates of all 
electrical apparatus to coincide precisely with the 
time at which they will be needed at your construction 
site. This service helps prevent disrupting of con 
struction schedules and sound financial planning 
because of early or late shipments 

Project coordination is just one of many Project 
Services on your job when you or your consultant 
specifies G-E equipment. You take advantage of all 
these services with G. E 


APPLICATION ENGINEERING helps assure all electrical 
equipment is coordinated in design and operation to 
best suit the requirements of your plant 

PRODUCT DEVELOPMENT ENGINEERING means equip 
ment design which reflects both field experience and 
laboratory achievements 

FIELD SERVICE ENGINEERING means supervised in 
stallation, planned start-up, proper operation of 
equipment 

SERVICE ENGINEERING helps keep plant operating at 
full capability, means expert training of operators, 
setting up of maintenance programs 

PROJECT COORDINATION helps assure proper selec 
tion, design, manufacture, delivery of your equipment 


without costly delays at installation time 302-6 


More Power to America 
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Vibration of eccentrically weighted motor causes bristles to dig into conduit wall as . . 


Electric ‘Mouse’ Rods Ducts Faster, Cheaper 


used by Con 


An 
Edison is successfully rodding under- 


“electric mouse” 
ground ducts faster and cheaper than 
the old method. This device developed 
by C. P. Xenis 
the recent EEI 


was demonstrated at 
Transmission and Dis- 
tribution Committee meeting in Wash- 
cA < 


“mouse is a 


ington, 
The 


device, consisting of a pair of 


self-propelling 
cylin- 


drical wire brushes and a specially 


motor Eccentric 


the 


designed electric 
weights embedded in 


impart a 


motor at 


each end vibrating motion 


which is transformed into forward 
motion as the brush ends dig into the 
conduit walls. The four in. duct model 
weighs about seven lbs and wiggles 
through the conduit at a rate of about 
3 ft a 


A rubber insulated cable about 500 


sec 


ft long and % in. in diameter, con- 
taining two conductor wires and two 
stranded steel wires, is connected to 


the tail of the The 
pulls a steel pulling cable which in 


“mouse.” cable 
turn is used to pull in the electric 
cable 

Minor obstructions or water in the 
duct do not 
Should the 
major obstacle, it can be pulled back 


“tail 


impede its 
“mouse” be stopped by a 


operations 


out of the duct by its his is 
accomplished by exerting a pull on 
the cable that causes the brush bristles 
ELECTRICAL WORLD e@ 
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to point in the opposition direction 
After this pull 
direction of the bristles, the “mouse” 


initial has changed 

an be retrieved with a pull of about 

5 lbs The 

either steel, transite, or fibre ducts 
The 


operates at 120 v 


c 
2 used in 


device can be 


motor is rated at “3 hp and 


It is totally enclosed 
and waterproof. Because it lacks ven- 
limited 


= 


min 


tilation, it can be run for a 


time only. Safe running time is 
Duration of the longest run to date 
has been 3'%2 About 175 ducts 
have been threaded with the “mouse”, 
total 
about 


been 


min 


pulling length 
45.000 ft 
580 ft 


Motor traction can be increased by 


amounting to 


pull has 


I ongest 


connecting two motors In serics 


Actually dimensions of the motor 
assembly depend on the power re 
quirements and the dimensions of the 
conduit bends to be encountered. In 
creasing the motor length requires a 
reduction in its diameter 
duct is 
long. Its 


The device used in the 4-in 
10% in 


made of 


3} in. in diam and 


brushes, or tines, are steel 


music wire .032 in 


long, 


in diam, 4% in 


and anchored to an aluminum 


the 
inside 


Diameter of brushes 
diameter 


Brushes are 


core is a 


little 
of the underground duct 


more than the 
replaceable and are usually good for 
5,000 ft of pulling 

The “mouse” for the 3 in. or smaller 
has 


veloped 


duct not as yet been fully de 


Dual Drive Pump Gives Standby Service 


A dual drive fuel oil pump is pro- 
viding successful standby service for 
the City of Burbank’s municipal power 
plant to insure continuous boiler oper- 
ation during electric power interrup- 
tions. The pump is mounted on the 
same shaft with a 50-hp motor and a 
The turbine is supplied with 
psi This pump, its 
motor, and turbine is the standby unit 


turbine 


steam at 250 


that substitutes for a sister pump- 
motor-turbine unit should it fail 

The turbine provides additional in- 
interrupted service 
It is normally driven by the motor on 
the common shaft with the pump. If 
the pump speed drops 150 rpm below 
the normal motor speed of 1,150 rpm, 
the turbine governor opens the steam 
78) 


surance against 


(Continued on page 
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EXPANDED RANGE OF KV RATINGS 


W. J. Rudge, Manager Lightning Arrester 
and Cutout Engineering, foreground, and 
R. T. Morris, Manager Lightning Arrester 
and Cutout Sales, background, inspect 
expanded range of ratings of General 
Electric's all-new Line-type Arresters 


yok 


General 
Electric 
announces . 





WAPULSE-VOLTAGE KV 


ALL-NEW SERIES OF 
LINE-TYPE ARRESTERS 


NEW! Expanded range—ratings 3 through 121-Kv 
NEW! 20% better protective level 
NEW! Magne-valve action in line-type arresters 


Here is General Electric’s new series of 
THYRITE* Magne-valve line-type arresters 

revolutionary in design, exceptionally high 
in co-ordinated protective efficiency and in 
endurance. Seven new standard arrester 
ratings have been added to broaden the new 
line from 3 through 121-Kv. 

Exclusive Magne-valve action is the key 
to the superior performance characteristics 
of this new arrester. This is accomplished by 
magnetic action of the series gaps aided by 
valve action of improved Thyrite valve 
disks. Already successfully applied to G.E.’s 
new THYRITE station-type arresters, and 
thoroughly proved since 1950 by thousands 
of service operations, Magne-valve action 
now applied to new line-type arresters means 
far higher reliability. For example: 


BETTER PROTECTIVE LEVEL —Has 109 %o lower 
impulse sparkover voltage and 20% lower 
IR discharge voltage (see graph below) 

representi ng a degree of protective efficiency 


"Registered oO General Electric Company 


heretofore unobtainable in any line-type 
class of lightning arrester. 

LIBERAL DISCHARGE CAPACITY—Easily 
withstands the industry-standard long dura 
tion current test, as well as the industry 
standard high current test of 65,000 amperes 
(5x10 ms wave). 

MORE STANDARD RATINGS FOR MORE 
APPLICATIONS—At numerous smal! or me 
dium sized transformer substations, or 
switching substations, small sizes of metal 
enclosed switchgear (where limited space has 
heretofore been a problem), and at load 
centers. 

G.E.'s new series of Thyrite Magne-valve 
line-type arresters is already a _ service 
proven product available for your system. 
For full details, including performance data, 
check your nearest G-E Apparatus Sales 
Representative or’write to General Electric 
Company, Schenectady 5, New York. Ask 
for Bulletin GEA-2978. 492-12 


Progress /s Our Most /mportant Product 


ie 


1) wort 


NEW THYRITE MAGnd VALVE 
wl TYPE annesren 


8 366 Ot 006 
UGHTNING DISCHARGE CURRENT-AMPS 


20% MORE PROTECTION 
ompared t latest industry 
performance characteristics. 


arc in less than half a cycle. 


GAP UNIT with magnetic coil and LOOSE GRAIN IMPULSE TEST- 
pre-ionizing elements interrupts ING under pressure assures uni- 


form quality of Thyrite disks. 





Dual-Drive Pump 


(Continued from page 75) 


throttle valve and the pump speed is 
therefore maintained by means of 
the turbine drive 
In order to protect the pump and 
motor from overload shock, following 
starts with cold and viscous oil, the 
pump is accelerated slowly by the tur- 
bine. When the speed reaches 1,000 
rpm, the motor is cut in, and the 
turbine governor automatically closes 
the throttle valve, stopping steam flow 
to the turbine 
The standby pump is always kept 
warm and idling. This is done by al- ae tak tn iain Co Prete 
lowing the discharge pressure from the FUEL OL PUMP is normally powered by motor but can be driven by a steam 
operating pump to bypass the standby turbine if motor fails. Changeover occurs when speed drops to 1,000 rpm 
pump discharge check and stop valves, 
ind slowly drive the standby pump in similar manner by a smaller oil pump. verse direction. The fuel oil system 
erse. In summer, during periods of This pump circulates 10 gpm of fuel is thus kept ready in case of failure 
sas firing, both pumps are idled in a_ oil through the main pumps in a re-_ to the gas system. 


Electro-Cooler Boosts Old Transformer's Capability 


HARVEY C. SARGENT, General Superintendent, Superior Water & perature of 70C. The transformer is rated 4,500 kva, 
Light Co, Superior, Wis 25 cycle, 3 phase, 33/66-13.2 kv. 
Water tubes of the transformer cooling system failed 
of an electro-cooler on a 1912-vintage in 1940. They were replaced with four oil-to-air heat 
+,500-kva transformer restored capability to 6,000 kva, exchangers but these were not large enough to handle 
without exceeding the maximum permissible top oil tem- maximum loads in hot weather. Calculations had been 
based on original core loss figures supplied with the trans- 
former. But core losses had increased due to aging of 
steel and the small heat exchangers 
To add more cooling capacity at minimum cost, an 
electro-cooler was purchased. It was installed without 
removing all the transformer oil and without untanking 
the core and coils. Oil was drained from the transformer 
tank to lower the level about one foot, without uncover- 
ing the windings 
The hand hole on top of the transformer was then 
opened, and a workman fastened a 5-qt tin can, with 
duck seal, over the spot inside the tank where the suction 
(top) pipe connection was to be made. An acetylene torch 
was used to burn the suction opening into the tank, and 
a flanged nipple was electrically welded over the opening. 
The tin can prevented welding sparks from igniting or 
contaminating the transformer oil. It was removed after 
completion of weiding 
Making the lower oil connection required more work 
A flanged nipple was welded to the outside of the tank 
and a special tapping valve was bolted on the flange. A 
tapping machine was then bolted to the valve; and, with 
the valve open, the cutting head of the machine was 
put through until it touched the tank 
Stem of the tapping machine was then rotated until 
(Centinued on page 8&0) 


ELECTRO-COOLER boosted transformer capability from 3,500 
to 4,500 kva and with heat exchangers to 6,000 kva 
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STROBOSCOPIC PHOTO of spinning paddle wheel (ieft) and rotating tap changer on G-E ML32 regulator. 


DOES YOUR SUPPLEMENTARY REGULATOR HAVE 


“‘Bounce-free”’ 


Switch action 


for lower maintenance cost 


Here’s another important General 
Electric voltage regulator feature that 
appreciably lengthens contact life 
reduces maintenance expense. The 
secret: ‘‘Bounce-free’’ Opti-Life 
switching, which makes the contacts 
glide into the next tap position 


See that little paddle wheel in the 
photo, at the left of the switch? It 
acts as a speed-controller to minimize 
erosion as the contacts part. You get 
an optimum speed . not too fast, 
not too slow. Also, entry into the next 
position is smooth, positive, with no 
life-reducing bounce. This little Opti 


Life impeller has helped extend con 
tact life to over five times what it was 
ten years ago! It’s an exclusive feature 
of G.E.’s ML32 single-phase step volt 
age regulator for supplementary 
service. 


12 more features, many just intro 
duced into the 1955 ML32 feeder 
voltage regulators, mean greater accu 
racy, longer life, superior service 
They add up to the most advanced 
supplementary regulator available 
today. General Electric Company, 
Schenectady 5, New York. 423-6 


Progress /s Our Most Important Product 
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ONLY THE ML32 GIVES YOU 
ALL THESE FEATURES 


Greater Accuracy 
Class | Control Accuracy 
Control Dial Locking 
Control! Test Rheostat 


Rheostats For LOC Adjustments 


Longer Life 
Opti-Life Tap Switching 
One-Piece Cover Band 
Super Meloglyp Paint 
Nitrile Rubber Gaskets 
Electrostatic Shielding 


Superior Service 

Flat Upper VRR Contacts 
Up To 120-Sec. Time Delay 
Handy Meter Shelf 
internal By-Pass Protection 





Transformer Electro-Cooler 
(Continued from page 78) 


a round section was cut out. As the cutting head was 
backed out, it removed the circular piece of steel, and 
oil washed out the steel chips that resulted from the 
cutting operation. After the tapping valve was closed, 
the tapping machine was removed, releasing about two 
gal of oil from the tapping machine. 

Oil pipe-lines were then connected to the electro-cooler, 
located on the outside of the building, to complete the 
installation. Oil is pumped from the top of the transformer, 


Clutch Speeds Chart Setting 


J. F. BAKER, System Meterman, Potomac Edison Co, Hagerstown, 
Md 


A sisnple clutch installed on G9 demand meters elimi- 
nates waiting for the exact hour or half-hour for setting 
chart. It permits The 
modification is made by removing the motor pinion and 
$1.10 


the also more accurate setting. 


installing a clutch costing Installation time is 
about 20 min. 

With this arrangement the chart is set on the nearest 
then the interval proper 
minutes to be turned 


chart 


hour and cam is turned the 


imber of 
the 


r bh 


This causes the chart 


proper time because the interval cam and 


ire gear ed t gether 


through the electro-cooler, and back to the transformer 
through the bottom connection. The centrifugal pump 
and one-hp motor are enclosed within the oil line. Fan 
on the cooler is driven by a one-hp motor. 

The cooler dissipates 50 kw of heat when the incoming 
oil temperature is 35C above ambient. 

Before the cooler was installed, maximum load for the 
transformer was 3,500 kva without exceeding the 70C 
permissible top oil temperature. Now, by using the electro- 
cooler alone the capability is 4,500 kva. With both electro- 
cooler and the heat exchangers the transformer capability 
is 6,000 kva 


Demand-Watthour Meter 


Records Appliance Load 


M. D. JESTER, Central Power & Light Co, Corpus Christi, Texas 


Demand and kilowatthour load characteristics on cus- 


tomer appliances is being obtained with a combination 


meter. The terminal chamber of the thermal demand meter 


was sawed off, and a watthour meter element housed in 


an aluminum box, 542 x 6 x 4% in., was mounted on 
top of the demand meter 

Connections for either two or three wires were arranged 
so that the instrument can be plugged into the appliance 
circuit. Several lengths of extension cord make it possible 
[his makes 


been no objections from 


to spot the meters in an out-of-the-way place 
a compact unit, and there have 


home owners about their us¢ 


DEMAND AND WATTHOUR meter combination was made by 
mounting w<tthour meter on fop of thermal demand meter 


(More How To 
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10 PENNSYLVANIA UNIT SUBSTATION TRANSFORMERS 


, ™ Unit substation at New Boiler House 
New East Millinocket Mill. 


' wr Unit substation, Paper Room Basement 


New East Millinocket Mill. 


af 


Seven 2000 Kva and three 1000 Kva Pennsy]}- 
vania Askarel transformers are supplying 
power to all of the 550-volt motors used by 
Great Northern Paper Company in the 
manufacture of paper at its new Millinocket 
plant. Protected by Askarel, Pennsylvania’s 
non-inflammable cooling and insulating liquid, 


help supply the 
power requirements of 
Great Northern Paper Company's 
East Millinocket Plant 


these transformers are important com- 
ponents of I-T-E unit substations. They 
assure an uninterrupted flow of power from 
the 69,000-volt power system to the 575 Y /332- 
volt distribution system. All transformers 
are 3 phase, 55°C. temperature rise and 
operate at 40 cycles. 


A McGraw Electric Company Division 


ty PENNSYLVANIA TRANSFORMER COMPANY 


CANONSBURG, PENNSYLVANIA * Greater Pittsburgh District * Telephone: SHerwood 5-9100 
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REMARKABLE 
DEVELOPMENT 


by DELTA-STAR! 


fy 


L| 


WN 


Metal enclosed isolated phase bus structures 


Here’s Delta-Star’s new engineering achieve- 
ment in metal enclosed bus structures! New 
design permits easy, economical installation. 
New telescoping covers save time and money 
on inspection and maintenance. 


Installation is simplified by eliminating all 
bolted covers. Instead, telescoping covers are 
clamped in position and locked with two 
screws. Longitudinal sections 6 to 8 ft. long 
can be pre-assembled and shipped in lengths 
as large as your facilities can handle. Pre- 
assembled conductor joints are pre-welded. 


Corners and tees are shipped complete with 
bus and insulators. There are no longitudinal 
gaskets to cut and install. 


With telescoping covers, bus sections can 
easily be inspected, without tools. Simply re- 
move two nuts which lock the clamping rings 
in position, then slide the telescoping cover 
out of the way. There’s 2 ft. 6 in. open space 
for maintenance and cleaning when necessary. 
When cover is closed, toggle clamps with 
compression springs maintain constant pres- 
sure. Neoprene gaskets assure tight seal. 


Moy 2, 1955 @ 


ELECTRICAL WORLD 





Telescoping No longitudinal 
covers for simple, quick gaskets — gasketing 
reduced by 50% 


\ 


Spring-loaded 
clamping assures 
air-tight seal 





with telescoping covers > 


All sections are one piece and tubular in cross section. 
Thus they offer maximum strength against both inter- 
nal and external pressures. Circular gaskets are fully 
trapped and self-seating. They protect against the ele- 
ments, moisture and dust. Supporting rings of high 
strength cast aluminum alloy are welded to stationary 
tubular sections, affording rigid support for enclosures 
and eliminating the need for ring gaskets at these 
points. 


For complete information about this new metal en- 
closed bus structure, be sure to talk to your Delta-Star 


° ° . ypver shed back f 
representative. Or, write for Bulletin B. Scahin diinaustiel 


For the best in high voltage electrical equipment — specify DELTA-STAR 


DELTA-STAR ELECTRIC DIVISION 








H. K. PORTER COMPANY, INC. 
OF PITTSBURGH 
2437 Fulton Street + Chicago 172, Illinois 


District Offices in Principal Cities 


~ HK 
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Modified Auto Bumper Jack 
Bends Heavy Cable 


H. C. SQUIRES, East Bay Division, Pacific Gas & Electric Co., Ook 
land, Calif. 


\ 


UII 


N) 


Heavy underground cable may be bent into position 
with a modified automobile bumper jack. Use of this 
device permits closer control of the cable bending operation 
and reduces the chances of personal injury that accom- 
panied the use of old style cable benders or makeshift 
equipment. The jack also may be used to raise cables 
when racks or blocks are to be changed Yo 
The bumper jack is modified for cable bending by weld- 16 / 
ing a +i-in. solid steel rod on the end of the horizontal 
lip of the movable member. A saddle fits over this rod ee 
to provide a suitable bearing surface against the cable length cut 
sheath. The saddle consists of a curved steel piece measur to suit 
ing 3 x 6 in. welded to a length of standard 1-in. pipe 
Varying lengths of l-in. ID pipe are used for saddk 
extensions 
A piece of in. solid steel rod also is welded to the 
foot of the stationary member of the jack. This rod is 
pointed so it will cut into the floor or wall of the manhole 
) prevent slippage when cable is bent at aneangle with 
the horizontal or vertical. Automobile jacks of other design 


y be modified in the same general manner 


STANDARD JACK is modified with a steel point on the 
foot of stationary member to prevent slippage during use 


ABOUT $3,200 WAS SAVED by buying a 35-ton flatbed trailer complete and THREE BOLTS on each side speed the 
modifying the running gear to fit the frame of a 22-ton flatbed trailer change from one trailer to the other 


Running Gear Plus Frames Equals Two Trailers 


ROBERT FRANKLIN, Supt of Tronsporta- The running gear may be installed There also was a need for a flatbed 
tion, Arizona Public Service Co, Phoenix, 


~ easily and quickly on either the 35-ton trailer to haul general materials, such 
riz 


lowbed or the 22-ton flatbed unit as poles, about 95% of the time. But 

By interchanging an eight-wheel Use of a separate gear was prompted an expenditure of $10,800 for both 
running gear between lowbed and flat- by the occasional need for a low-bed units complete could not be justified 
bed trailer frames, Arizona Public unit to handle large transformers, oil The problem was solved by buying 
Service Co has the equivalent of both circuit breakers, etc., throughout the _ the flatbed frame and the lowbed unit 


ilers at a saving of about $3,200 far-flung service area of the company (Continued on page 88) 
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HOW HIGH IS UP... 
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demand charts show that more and 
is being used around the clock ¢ 


future needs, 


_ Moloney can give yo ut ‘ 
_ that operating Affigiency requires,” it” 
> the “Sign of Quality all along the line. 
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Power Transform 
formers « Load Taj 
_ work Transformers 
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the features you want 


NEW Sangamo 


The new Sangamo Power Capacitor combines features which result 
from efficient design, the use of materials developed by modern 
chemistry and metallurgy, and exact processing methods — all to 


assure performance stability. 


COMPLETELY CORROSION-PROOFED CASE 
Tin-plating of the steel case eliminates rusting 
during processing, and aluminum metallizing re- 
sists corrosive elements in service. Even if the 
external surface is scratched through to the bare 
steel the aluminum being anodic to the steel, pro- 
vides electro-chemical protection. Here are the 
five steps required to give Sangamo’s enduring case 
finish. 


oh Case is tin-plated inside and out. 

@ After impregnating and sealing, capacitor is 
sandblasted, preparatory to aluminizing. 
Several coats of molten aluminum are sprayed 
on case. 


4) Primer coat of viny|l-base resin paint is applied. 


Final coat, also of vinyl-base resin paint assures 
a highly weather-resistant finish. 


SOLDER-SEALED 
BUSHINGS 


Bushings are permanently 
and hermetically bonded 
to the cover, a bond which 
is mechanically strong, too. 
The capacitor can be han- 
died by the bushings with- 
out the slightest danger of loosening the seals. 


TEMPERATURE STABILIZED IMPREGNANT 


Sangamo’s stabilized Diaclor will not congeal at 
the lower temperatures. Hence, Diaclor capacitors 
can be operated in switched or unswitched banks 
at temperatures as low as minus 40°C. 


TIN-COATED PARALLEL GROOVE CONNECTORS 


Copper or aluminum conductors—from #8 solid 
to #4 stranded — can be used. Tin-plating retards 
corrosion. Connections can be made without re- 
moving terminal nut. 


STANDARD MOUNTING 


Mounting dimensions have been standardized to 
enable mounting in NEMA standard hangers. 
NEMA standard one-unit, two-unit and three or 
four-unit hangers are available from Sangamo. 


If you would like to know more about Sangamo 
Power Capacitors, write today for your copy of 
Bulletin 1120 or contact the Sangamo representa- 
tive in your area. 


“““" SANGAMO ELECTRIC COMPANY —— 


SPRINGFIELD, ILLINOIS 
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are built into the . 





Only the most modern equipment is used to 
make Sangamo Power Capacitors. A brand 
new “controlled conditions” plant has been 
built to make sure there can be no source con- 
tamination during manufacture. Process tests, 
factory acceptance tests, and capability tests 
safeguard the high quality level of Sangamo 
Power Capacitors and help to make sure that 
their service life is long and trouble-free. 


NOW AVAILABLE IN THESE RATINGS 
2400 Volts 25 KVAR 
7200 Volts 25 KVAR 
Single phase 60 Cycles 


—-@® 
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Running Gear 


(Continued from page 84) 


| complete, with the running gear de- 
signed for the changeover. Both trail- 
ers have electrical and air-brake con- 
nections permanently installed. 

To permit use between both units, 
| the running gear has %-in. angle irons 
| welded on its top. These irons attach 
to the trailer frames with three large 








bolts on each side For safety, each 
bolt is keyed in place. A change from 
one unit to the other may be made 
by two men in about | hr with the 
aid of a boom truck and air-operated 
wrenches. The frame not in use is 
stored on blocks in the company’s 
central yard in Phoenix. 
Although service from this three 


It seems everywhere we go piece combination has been satisfac- 
we see these HALEY poles! tory, area growth soon may dictate 


the purchase of another running gear 








to provide two complete trailers 


PENTAchlorophenol 
TREATED 


CEDAR POLES and 
FIR CROSS ARMS 


Last Years Longer - Cost Less to Maintain 
and they are CLEAN 


HALEY poles and arms are expertly treated with deep- 


penetrating, powerful, long-lasting PENTAchlorophenol. Distribution Transformers 
This CLEAN preservative gives protection from moisture, Boost Substation Voltage 


decay and insect damage. MARVIN H. GEBHARDT, System Oper- 
ations and Planning Engineer, Minnkota 
Power Cooperative, Inc., Grand Forks, 
N. D. 


TWO Strategically Located Yards: i Connecting two distribution trans- 
MINNEAPOLIS, MINNESOTA + FINDLAY, OHIO eee Se Sen eo 


secondary bus at a distribution sub- 
station eliminated voltage complaints 


and saved buying regulators. The 
7 1 0 LEY (0 remedial action was necessary because 
G the 69-kv voltage level to the substa- 

* ao es & 


tion was lowered to control reactive 


SPITLER BLOG. TOLEDO 4, OHIO interchange. 


Investigation revealed that the 


(Continued on page YO) 
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The tubular form of bus conductor is rigid in every direction. It has 
streneth as 2 structural member. It has the lowest impedance to 
the flow of alternating currents ; 

Skin effect is at a minimum in tubes with a high ratio of diameter 


THE ADVANTAGES OF to wall thickness. At high voltages corona discharge is less than from 


nductors with edges or sharp corners 


Many engineers prefer pipe sizes standard, extra strong and 

louble extra strong or “Type B” or the “Water Tube”’ schedules 

ROUND TUBE Other engineers prefer tailor-made combinations of diameter and 
wall thickness best suited to the specific duty of each installation 

There is a complete line of ANACONDA Copper Bus Conductor 


BUS CONDUCTORS designs for every type of installation and power requirement Write 


‘ 


for “ANACONDA Copper Bus Conductors” containing illustrations 
and detailed technical information. The American Brass Company 
Waterbury 20, Conn. In Canada: Anaconda American Brass Ltd... 
New Toronto, Ont 


carry the load with ii Bus Conductors 


VENTILATED SQUARE FLAT BAR CHANNEL SQUARE 


a Oa 
' 
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RICHARDSON-ALLEN 


SELENIUM RECTIFIERS 


Dependable 
Industrial D-C 


_ 
Precision engineering 


Thermal protection 
against excessive heat 


Positive feed-back 
control 


Self-contained units 


Basic units for parallel 
hook-up 


Fused on a-c and d-c 
sides 


Practically no upkeep : — 
Nothing to renew 
Sealed fan bearings, 


when used, never 
need oil 


ae neem 


Easy to install 


Easy to move if 
necessary 


Pe 


write for 


descriptive literature 


RICHARDSON-ALLEN 
CORPORATION 


@ manufacturing affiliate of 
WESLEY BLOCK AND COMPANY 
39-15 MAIN ST., FLUSHING, N. Y. 

IN CANADA. Richardson-Allen ef Conede, Lid. 
370 Victoria St, Terente, Ont. 


Booster Transformer 
(Continued from page 88) 


7.2/12.47-kv secondary voltage at the 
substation couldn't be raised by ad- 
justing transformer taps. One trans- 
former with two 5% taps above and 
below rated voltage had a 5% tap 
available. But the other two trans- 
formers with 242% taps were 
already set for maximum voltage. 


two 


Because voltage regulation was satis- 
factory, cost of regulators was not 
justified. Therefore, to raise the volt- 
age of the low phases, two 7,200 
240-v distribution transformers were 
connected as 342% boosters in series 
with the substation bus. Added insula- 
tion for the 240-v windings, which 
were raised to 7.2 kv above ground, 
was provided by mounting the trans- 
former tanks on insulators. 


Meter Shop Uses Plug-In Bus Duct 


Three phase, 225-amp capacity, 4- 
wire, 120/208-v plug-in bus duct is 
used to supply power at Long Island 
Hicksville 
Four rows of bus 

near the ceiling, 
from the floor. This ar- 
rangement provides power distribution 
to all parts of the shop 


Lighting Company’s new 
meter test shop 
duct are installed 


about 9 ft 


[his arrange- 


ment of the present test facilities will 


not require a rearrangement of the 
bus duct 

Fluorescent lighting fixtures are 
located at the same height as the bus 
ducts. Lumination on the test benches 
is about 40 foot candles. 

Compressed air headers, serving all 
are also located near 


lighting fix- 


he test benches, 
the ceiling, above the 


tures and bus duct 


Stow Earth Augers In Draw-out Shelf 


R. L. LIENAU, Drum Division, Pacific Gas & 
Electric Co, Auburn, Calif 


Extra hole-digger auger bits may 
be carried easily and conveniently on 
a draw-out shelf under the bed of the 
hole digger truck. The low position 
of the shelf reduces the lifting hazard 
in placing the bits on the truck, saves 
space on the truck bed, and reduces 
the possibility of personal injury. 

The metal shelf, which measures 
24 x 26 in., is supported on a rack 
that is attached below the truck bed. 
For safety while the truck is moving, 
the shelf is automatically locked into 
the rack by a spring-loaded pin. 
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A. C. Monteith, Vice President, Engineering, tells you 


<m™, How Westinghouse engineering 
© develops better products, better systems 


This team of Westinghouse engineering talent is well known 
to you. Guiding large staffs of engineers in hundreds of 
departments and laboratories from end to end of the 
Westinghouse Electric Corporation they maintain a bal- 
ance of engineering from fundamental research to the engi 
neering of products and systems 

These outstanding engineering leaders in the electrical 
industry help you provide more electrical energy to more 
people at less cost 


The following seven pages will show you how well 
Westinghouse engineering facilities are matched to your 
needs for better products, better systems. ——_—_—» 





Dr. J. A. Hutcheson, Vice President 


and Director of Research 





Dr. A. Wexler (right) Manager of Magnetics and Solid State Physics Research. This activity is making significant 


ontributions to new and better apparatus. Here Dr. Wexler discusses grain orientation with Dr. Wiener, one of his staff 


New ideas evolve from 


Fundamental research at Westinghouse reaches into 
the void where no knowledge now exists—finding 
the reasons why matter and energy behave as they 
do. Because these reasons are constantly opening 
doors to electrical progress, there is no greater fa- 
cility for service to the electric utility industry 
When it was discovered, for example, that grain- 
oriented iron magnetizes with less energy, the su- 
perior Westinghouse Hipersil® core was developed 
the most compact and efficient ever devised 
From further inquiry into ferromagnetism, entirely 
new alloys may be created to provide equipment of 
revolutionary performance. 


We now know that elongation of crystal lattices 


new knowledge 


under magnetization sets up the vibration that be- 
comes magnetic noise. The problem: Why do they 
elongate? Once we have answered that question, it 
may point a way toward elimination, not just can- 
cellation, of “transformer hum.” 

Why does insulation insulate? Because we found 
the answer to that question, one development in 
solventiess resins paved the way to Thermalastic® 
insulation . . . the insulation which has literally 
set new standards of apparatus performance. 

Westinghouse Research is directing engineering 
progress along surer, shorter, more predictable 
paths. It offers you . now and in the future . 
equipment that does more and does it better. 





L. R. Hill, Manager 
of Materials and 


Equipment Engineering 


New ideas 
take direction from 
applied research 


In the broad span between fundamental research 
and the final product, the Materials Engineering 
Laboratories play the vital role of turning new ideas 
and materials into practical applications. 

The versatile talent here is devoted to probing, 
exploring, identifying the practical. Swreness is de- 
signed into an idea before it leaves this department. 
Some projects are carried to design-sample stage; 
others, as far as pilot plant production. When thor- 
oughly investigated, projects are turned over to op- 
erating divisions for final design and production. 

Staffed by mathematicians, as well as engineers, 
the Materials Engineering Department calculates 
the probability of success of projects before they 
are ever begun. This analytical processing of new 
knowledge provides maximum impetus to discov- 
eries of great promise, and brings you better prod- 


ucts, sooner, more economically. 


“Assistant brain” in Materials Engineering is the digital 
computer used in calculating probability of success of ex 
perimental projects, and in fast, precise analysis of data 


— 


Dr. S. J. Angello, Manager, Semiconductor Engineering, ex 
hibits a new semiconductor in which impurities have been 
reduced to one part in ten billion—an outstanding metal 
lurgical accomplishment that may accelerate progress on 
lightning arresters and other apparatus. 


The Magomp* regulator and excitation system was devel 
oped by Materials Engineering to provide reliable regulation 
for synchronous machines. This is the Magamp pilot plant 


Trade-Mark 
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New ideas become new products through 
design and manufacturing engineering 


Whether the project is a new product, or an im- Here, products are designed that not only meet 
proved product, it is in Design Engineering that Westinghouse standards of reliability, but that are 
finai physical form is decided, and in Manufacturing practical to produce, competitively priced, and 
Engineering that it is achieved. Here, new alloys suited to your requirements. 

become turbine blades; an insulation development Ever-increasing demand for higher equipment 


becomes Thermalastic insulation for generators. capacity and lower cost per kilowatt will be met by 


Design Engineering Depertments, such 
as this, throughout the many divisions 
ot the company are centers of creative 
engineering, providing continuing 
progress in products for the industry 


This modern tandem-compound,turbine- 
generator unit is one of the largest 
4600-rpm, single-shaft machines in serv 
ice. Already new achievements have 
raised sights to 275,000 kw and beyond 
at supercritical pressures and at con 
siderably higher temperatures 


you can BE SURE...i¢ irs 





the new Westinghouse supercritical-pressure turbine- 
generator. This record breaking unit will be de- 
signed for 5000 psi, 1200° F. Even at 5000 psi, 
1150° F—at which it will operate initially—station 
heat rate will be much better than the most effi- 
cient station existing today. 

Generator inner-cooling is another great engineer- 
ing development of Westinghouse—making possi- 


ble turbine-generators of 275,000 kw and larger, 


on a single shaft. To dissipate heat more effectively 





than ever before, hydrogen is literally blown inside 
both rotor and stator conductors. 

Thermalastic insulation, in addition to providing 
never-before-achieved performance for turbine-gen- 
erators, is now being applied with outstanding suc- 
cess to virtually all types of heavy rotating elec- 
trical apparatus offered to utilities 

Advancements like these are sweeping aside the 
limits of turbine-generator capacity, and are estab- 
lishing new criteria of efficiency and performance 

Let's consider, too, the power circuit breaker. Un- 
der guidance of Westinghouse creative engineering 
it has grown to the modern giant, “Big Ben,” capa- 
ble of interrupting 25,000,000 kva at 330 kv 

With the introduction of the multiflow grid, in 
1941, Westinghouse provided the industry high 
breaker capacity in substantially smaller tank sizes, 
and cut arcing time from eight to three cycles. And, 
in 1950, Westinghouse brought out the Watchcase 
breaker design, reducing oil requirements 50% 

Today, with an ever-growing investment in de- 
sign leadership, Westinghouse effectively enables 
you to transmit larger and larger blocks of power in 
a manner that is both practical and profitable. 

Trade-Mark 


H. N. Muller, Assistant to the Vice President, Engineering 

Dr. J. A. Hutcheson, Vice President and Director of Research 
D. E. Inman, Engineering Manager, General Products Division 
D. C. Burnham, Vice President, Manufacturing 

4. C. Fink, Engineering Manager, Apparatus Products Divisions 


R. C. Bergvoll, Engineering Manager, Defense Products Division 


Watchcase circuit-breaker tank design reduced oil con 
tent from 20,000 to 9600 gallons 


breaker advancement by Westinghouse engineering 


another great power 





Over 200 laboratories are the 
workshops of Westinghouse engineers 
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Advanced research and development on steam and gas turbine equipment is 
conducted at the new Westinghouse Laboratory near Philadelphia. Here, 
100 engineers and technicians work with the world’s most modern facilities 
Out of this laboratory will come the great developments of the future, helping 
the utility industry produce kilowatts at the lowest possible cost 


The Westinghouse High Power Laboratory at East Pittsburgh, Pa., is truly a 
design tool. Accompanying product development each step of the way, this 
huge facility is a proving ground for testing apparatus under actual fault con 
ditions, before it is produced commercially before it is offered to you 





ee ws 4 


J. &. Barkle, Manager, Electric Utility Engineering 
M. B. Wyman, Manager, Engineering and Service 
Dr. E. L. Harder, Director, Analytical Section 


Engineering teams tailored to your needs 


Here is Operation Interchange—Westinghouse Engineering and Serv- 


ice Department—where problems and needs of the industry are in- 
terpreted in terms of new products, applications and system ideas. 
This huge, closely knit organization of engineers and analytical facili- 
ties brings the best possible combination of engineering and service 
to bear on electric utility problems. 

The focal point is the well-known Electric Utility Engineering Group 
at East Pittsburgh. The clearinghouse for all our utility engineering 
activities, it applies broad knowledge of the entire industry to your in- 
dividual problems. 

Westinghouse Consulting and Application Engineers in the field 
assist you with on-the-spot problems. They are equipped with a 
wealth of product application and system information, continually 
augmented by the Utility Engineering Department. 

Westinghouse Service Engineers are located throughout the country 
to aid you in installation and operation of new apparatus and in serv- 
icing, inspecting, maintaining. 

The finest analytical and computing facilities available back these 
engineers in their solutions of your problems. Outstanding examples 
are the digital and analog computers, and the a-c network calculator. 

Your engineers will have valued assistance in Westinghouse special- 
ized experience, and extensive laboratory and analytical facilities. 


Werld’s lergest network calculator makes possible 
the solution of problems heretofore impossible 











engineering team serves you through 
The Man With The Facts 
. . your Westinghouse sales engineer 


Better equipment, better methods, better systems . . . and any 
Westinghouse service that will help you achieve them . . . that 
is what the Westinghouse sales engineer is selling. Through him, 
your problems or requests will open doors throughout the com- 
pany, from research to installation service. Your Westinghouse 
sales engineer is The Man With The Facts—to help you convert 
needs into facilities, to help you market more power, more effi- 


ciently, more economically. 


Call THE MAN WITH THE FACTS * « « Or write direct to 


Westinghouse Electric Corporation, 3} Gateway Center, Pittsburgh 30, Pa. 


you can BE SURE...1¢ i175 


Westinghouse 








INDUSTRIAL APPLICATIONS 
Aerial Substation Serves Packed Plant 
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Hemmed in on their land and cramped for floor 
space, many companies face critical expansion 
problems. Among them: Where to put new sub- 
stations? If you can’t spread out there’s but one 
other choice. Go up 


The Hastings Mill of Anaconda Wire & Cable Co has 
met increased demands for electric power in its cramped- 
for-space plant by having its engineers design an over- 
head, out-of-the-way steel platform to hold a unit sub 
Station 

This enabled the company to take advantage of space 
normally wasted. At the same time, it solved an incipient 
power-shortage problem arising with an expanded wire 
drawing and rubber-covering program 

[The elevated platform was built of steel plate on 

Big 3,000-kva transformer ... I-beams. It is 16 ft wide and 30 ft long. It was raised 
12 ft above the floor because it bridges an entryway used 
by fork-lift trucks. The high platform also enables em 

is jacked 12 ft high Ke 2 ployees to handle over-sized cable reels easily beneath it 

The loaded platform now holds 25 tons of equipment 
including a 34,700-lb, 3,000-kva transformer and associ 
ated switchgear Ihe transformer steps down the incom 
ing 13,800 v to the level of the plant's 600-v, three-phase 
three-wire distribution system 

Men jacked the transformer up to its site on a wooden 
platform made of 8x10 and 6x8 timbers. Four jacks, each 
with a 15-ton capacity, were used at the wooden plat 
form’s corners. As a precaution, the men put 12x12 
timbers under the edge of the metal platform to absorb 
the unbalanced load while the transformer was being 


rolled into place 


to overhead substation 
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Quality 


EGE 


Stainless 
Steel 
Strand 


for 

Severe 
Service 
Conditions 


PAGE Stainless Steel Strand 
is equally versatile for 
ground, guy and catenary 
applications. Its higher ten- 
sile strength, corrosion-and- 
abrasion resistance, elastic 
limit and strength-to-weight 
ratio make it your first choice! 
Its lower cost per year of use 
means long-range economy. 


Write us at Monessen, Pa., 
for complete information 


Monessen, Pa.. Atlanta, Chicago, 
co Denver, Detroit, Houston, Los Angeles, 
New York, Philedeiphis, Portiand, Ore. 

San Francisco, Bridgeport, Conn 


PAGE STELTL AND WIRE DIVISION 


AMERICAN CHAIN & CABLE 


for 
Better 
Value 


Electric Heat-Treating Ups Blade Output 


D. E. DOME, Commercial Industrial Dept, 

Ohio Power Co, Newark, Ohio 

New electric heat-treating facilities 
have raised the quality and production 
rate of blades manufactured for ro- 
tary lawn mowers by Newark Stove 
Co, Newark, Ohio. 

[The equipment consists of an 80- 
kw salt bath furnace containing 1,550 
lb of salt, a separating tank containing 
20 kw of immersion heaters, and a 


40-kw quenching tank. Correctly 
heat-treated blades are produced at the 
rate of 172 an hour. 

The operator handles 20 blades at 
a time in a complete treatment cycle 
that lasts 6 min. Heat treatment tem- 
peratures of 1,600F and quenching 
temperatures of 530F are obtained. 
The equipment can turn out 
5,040 heat-treated washers a day for 
mower assembly. uw 


Same 


New Twists in Pretzel Production 


L. ALBERTSON, Application Engineer, 
Philadelphia Electric Co, Philadelphia, Pa 


Production efficiency has been 
helped in the pretzel bakery of J. 
Reisman & Sons, Inc, Philadelphia, 
Pa., by a 2.5-kw automatic electric 
heater and electric fans. The 
stone-steel-lined 80-gal heater supplies 
a constant supply of rust-free water 
at a uniform temperature for mixing 
dough. The water heater is in tandem 
with a purifier. Small fans, attached 
to each pretzel twisting machine, blow 
a stream of air on the dough as it 
leaves the machine. 
stickiness and 
flow of formed pretzels to the con- 
veyor belt 


water 


This eliminates 


insures a continuous 


PRETZEL-MAKING is expedited by small 
fans (circled) on production machines 


(Industrial Briefs on page 104) 
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pact, low-loss design. Thermal capacities 
are high for severe load conditions. Sturdy, time- 
proven core and coil construction withstands re- 


yeated short-circuit stresses of network operation. 


, dependable tap-changing mechanism. 
andle inserted through two-inch opening on 
cover operates mechanism. Handle cannot be re- 
moved unless it is in positive tap position. Cover 
location of handle entrance eliminates packing 
sland maintenance 


aded valve connections to tank are solder- 

iped for extra protection. Valves are located for 

easy access. Globe-type valves with- non-rotating 
ats close tight, avoid wear on valve seats 


al-wound gaskets have proved their supe- 
riority over other types of gaskets for sealing bush- 
ings in the tank wall in over 6 years’ continual 
use. Alternate plies of preformed springlike metal 
and non-metallic fillers provide unusual resilience 
and actually adjust themselves to changes in 
operating conditions. Gaskets can be installed 
without cements or grease. They can be quickly re- 
,0ved if required and may be re-used if necessary. 
s blast cleaning, three coats of baked-on 
paint forrnulated for high water resistance, and 
compound treatment of base and tubes in base 
area give superior surface treatment, A-A317 


NETWORK 
TRANSFORMERS 


in City after City... 


PROVE 


By Performance 


On utility systems all over the country 
Allis-Chalmers network transformers meet the 
test of reliable and economical service. New 
A-C network units are ordered repeatedly to 
take their place alongside the more than 1% 
million kva already installed. 

You get unusual flexibility in choice. To sim- 
plify your application problems, Allis-Chalmers 
builds all three basic types: oil-filled, Chlorextol 
liquid-filled, and sealed dry type. 

It will pay you to investigate the design and 
construction details of Allis-Chalmers network 
transformers before you order your next unit. 
Consult the A-C district office near you or 
write Allis-Chalmers, Milwaukee 1, Wisconsin, 
for more information. 
Chlorexto! is an Allis-Cholmers trodemork. 


én 





ALLIS-CHALMERS 
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Provide Load Break Disconnection and Short Circuit Protection 
COMBINATION FUSE-SWITCH UNITS—Type “FC” oil fuse cutouts or “SC” power fuses 
(for isolating abnormal loads) combined with load break oil switches (for selecting or iso- 
lating feed circuits). The “RA” oil switches may be single or double throw, manually or auto- 


matically operated. 


“RA” OIL SWITCHES WITH “FC” OIL FUSE CUTOUTS. (Water-tight units) 


“FC-GRA” 
MANUALLY OPERATED 


Load connected through FC42 oil fuse 
cutouts, 5 Ky., 200 amp. “RA” oil 
switch for two feeds, each ON-OFF- 
TEST « GROUND. 


“FC-RAD” 
MANUALLY OPERATED 


Two loads (“FC” 
oil fuses, 5 Kv., 200 
amp.) fed through 
one double throw 
“RAD” or through 
one single throw 
“RA” oil switch. 


/ 


“FC-GRA” 
MANUALLY OPERATED 


Unit has flange for directly at- 
taching to transformer, which 
is fed through FC42 oil fuse 
cutouts, 5 Kv., 200 amp. “RA” 
oil switch for two feeds, each 
ON-OFF-GROUND. 


r < 


“FC-RAD-F”’ 


AUTOMATICALLY 


Double throw 
“RAD” oil switch, 
15 Kv., 400 amp. 
with model “F" 
automatic transfer 
mechanism. Each 
feeder connected 
through FC62 oii 
fuse cutouts (13.2 
Kv. solidly 
grounded neutral, 
200 amp.) 


as 


LINK POSITION VIEWING WINDOWS in “RA” oil switches permit “seeing” that the circuit is open or grounded before working 
on the cable. Tested LOAD BREAK and full level electrical characteristics insure SAFETY to operating men. 


ENGINEERING REPRESENTATIVES IN MANY CITIES OF NORTH AND SOUTH AMERICA 


in Canada— Powerlite Devices, Ltd. 


Toronto, Montreal and Vancouver 
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Save Space, Installation Labor and Equipment Cost 
The advantages of G&W oil fuses and oil switches for primary cable service entrances have 
been proved by over 20 years of satisfactory operation by many electric utilities: 
LOAD BREAK—SMALL SPACE—MINIMUM MAINTENANCE—LOW COST—VERSATILE FORMS. 


“RA” OIL SWITCHES WITH “SC” POWER FUSES. 


“SC-RDA” 
AUTOMATIC 
“SC-RAD”’ 

MANUALLY OPERATED 
Two feeds through “RAD” 
double throw oil switch, 
1S Kv., 400 amp. load 
break. “SC” power fuses 


“RDA” double throw 


with load outlet at top. 


“SC-RAD-F”’ 


AUTOMATIC 
TRANSFER 


Two feed circuits, each 
loops through boxes on 
each side at top. “RAD” 
double throw oil switch, 
1S Ky., 400 amp. load 
break with Model “F”, 
automatic transfer mech- 
anism. “SC” power fuses 
in middle cabinet with 


Model 

matic throwover 

mechanism, “SC” 

power fuses 5 Kv. 

All enclosed in cubi- 

cle having hinged 
and keylocks. 


“SC-DRA-E”’ 


AUTOMATIC 
TRANSFER 


Two single throw 
“RA” oil switches, 
15 Ky., 400 amp. 
load break. Isolating 
links between oil 
switches and “SC” 
power fuses. Model 
“E” automatic trans- 
fer mechanism. 














throat in back for direct 
attachment to transformer. 


G&W combination fuse-switch units are functionally designed for compactness and minimum cost. When required, they can be enclosed 
in rectangular cubicles to match other equipment. (See upper right hand illustration) 


MAIN OFFICE AND FACTORY 


7780 Dante Avenue 


GaWw ELECTRIC SPECIALTY CO. 


Chicago 19, Ii!., U.S.A. 


C0552 
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“‘They’re wasting money —a Cyclone Fence 


and a watchman!” 


YOUR LOCAL BURGLAR can vouch for 
the fact that Cyclone Fence —all by 
itself—will keep intruders away from 
your property. That's just one reason 
why Cyclone is the most widely used 
property protection fence in the entire 
world 

You can buy cheaper fence than 
Cyclone, but it will cost more in the 
ong run. Cyclone contains nothing but 


brand-new, top-quality material. The 
chain link fabric is woven from heavy 
steel wire—galvanized after weaving to 
prevent cracks that encourage rust 
Erection is handled by full-time, well 
trained experts, so you can be sure of a 
fence that stays taut and trim 
Cyclone engineers will be glad to 
help you solve your fencing problems 


Meanwhile, send for the free booklet 


CYCLONE FENCE DEPT., AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 


WAUKEGAN, ILLINOIS 


SALES OFFICES COAST-TO-COAST + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS CYCLONE FENCE 


Cyclone is the trade-mark name of fence made only by Cyclone. Accept no substitute. 


FREE BOOKLET 
ON FENCE 


It's free 


Our informative booklet is filled with photographs, draw 
ings and graphic descriptions of different st vies of fence 
and gates for the protection of property. Whether you're 
interested in a few feet of fence or miles of it, you'll find 


this booklet worth your whuilk Send for your copy 


——————— CLIP THIS COUPON SEND IT TO 


Cyclone Pence, Waukegan, Ill., Dept. ¥-55 


Please mail me, without charge 


Address 


‘ 
J 
l 
| 
J Name 
| 
| 


City 


r obligation, a copy of your booklet 





INDUSTRIAL BRIEFS 


Warming a watchman with a 4-kw 
electric unit heater saved Alton Box- 
makers, Inc of Pacific Mo., the ex- 
pense of extending a steam line to 
the 12 x 14 x 8 outpost. The elec- 
tric unit does an adequate job 
Robert E. Enkelmann, Industrial En- 
gineer, Union Electric Co of Missouri. 
St. Louis 


Heating paint with a small 2-kw elec- 
tric immersion heater, costing only 32 
cents a day to operate, is saving Calig 
Steel Drum Co more than $11 a day 
in paint thinner. The warm paint now 
requires no thinner (costing a mini- 
mum of 45 cents a gal) before being 
sprayed on the company’s steel-drum 
products. Paint temperature is ther- 
mostatically controlled to 140-150F. 
Savings during the first month’s op- 
eration almost defrayed the entire 
original investment. The warm paint 
yielded finished surfaces of a much 
higher quality, which was the main 
Jack R. Taylor, Industrial 
Salesman, Duquesne Light Co, Pitts- 


burgh, Pa 


objectiv e 


Heat-treating metal with flexibility is 

of the important characteristics 
of a 375-kv unit in the commercial 
heat-treating shop of the Paulo Prod- 
ucts Co, St. Louis. The high frequency 
current is provided by electronic tubes 
The shop handles a wide variety of 


vork trom those industries who send 


th 


heir work out | 


yecause of the small 
volume of heat-treating work they 
have Ihe Paulo Products Co unit 
handles surface heating, brazing and 
a number of 
Charles T. Hea- 
ton, Industrial Sales Representative 
» of Missouri 


soldering operations for 


different customers 


SEND IN 
YOUR INDUSTRIAL BRIEF 


You'll get more satisfaction from 
knowing your item helped some 
one else than from the $5 you will 
be paid for each item accepted 
Give us the basic facts covering 
the application the name and 
location of user; benefits, advan 
tages, and load choracteristics of 
the application. Mail to: Industrial 
Briefs Editor, Electrical World, 330 
W. 42 St.. New York 36 


May 2, 1955 @ ELECTRICAL WORLD 





$000 KVA, 3-phase 
28 KVA oil-immersed power transformer 
distribution transformer 


* Important oor CENTRAL TRANSFORMER is of consistent 
high quality .~ why longer life, uninterrupted performance is assured 


Each detail in the manufacture of Central trans- finest materials, skilled workers and a modern plant 
formers is checked and double-checked against rigid that has won for Central a reputation for the design 
specifications. Not until the chief inspector's final OK and manufacture of transformers unexcelled anywhere. 
is stamped on the tag, is a Central transformer ready , 
ed a 6 y No wonder more and more firms are looking to 
Of Geilivery. , , 

Central for precision-builte transformers. Why don’t 


It is this exacting inspection, plus careful engineering, you discover how Central can serve you? 


A type for every need...from the smallest to the largest 


PINE BLUFF, ARKANSAS 
Soles Offices in 
principal cities. 


DESIGNERS AND MANUFACTURERS OF TRANSFORMERS ONLY 
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; ‘ , 
IN MANILA . . . This shipment of*ne00 volt, single-phase transformers will see service at a hospital. The group includes 
three 333 KVA units and six 167 KVA units which are Askarel filled. Oil-filled units are 3, 15, 25, 37'2, and 75 KVA 
Standard transformers are in service throughout the world 





IN LOS ANGELES This group of 7 KVA, single-phase, OISC transformers-—34,500 volts primary and 2400 x 4800 volts 
secondary-—was produced by Standard to meet the customer's specificatior tandard can build to your requirements and 
incorporate any special components you designate 
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FORM SEAL— this 


= ™~* & 
ae 


HELP CUT COSTS 


@ Standard Transformer's attention to trans- 
former components helps cut maintenance costs and 
boosts transformer life, yet you pay no more for 
Standard equipment. 

Insulation exceeds all ASA specifications and gives 
increased protection against flashover. Coils are mois- 
ture-proof. 

Power-sheared laminations minimize short circuits 


and core loss caused by burrs. Simple construction 


TAP CHANGER—y transformers 
can be equipped with four taps above 
nd half below 


eliminates expensive and unnecessary clamps and 


witch embodies 


parts in core assemblies. Greater coil surfaces prac- wa ¢@ 


positive 


tically double radiated heat. ntact. Norn tt re with 
NEMA size connectors, strain tested by mercurous thin 10% range | 

nitrate, are used on all bushings. Installation and main- 

tenance time and costs are reduced. 
Standard engineers will incorporate components of 

your choosing in your transformers and work with you 


to design the transformers best suited to your needs. 


WRITE for your new Standard Single- 
Phase Transformer Bulletin $-401-B 
It's ready now! 





WARREN, OHIO 
RBEPRESERTATVOVES t8: PRISER AL GhTees 
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Dealer smiles approval as util- 


ity employee signs up for 
washer and dryer at a reduced 


price in one region where 


Employee ‘Special’ Purchase Plans Work 


Idaho Power finds that they speed customer acceptance of new appliances 
for dealers and distributors, build load and good will for the company 


A. 5S. GILBERT, 
Power Co 


Sales Idaho 


Boise, Ida 


Manager, 
Special” appliance prices to utility 


thorn in the side to many 


ler relationship—are prov 
Idaho 


Dealers and dis 
lor the 


real asset in the 
erritory 
both 


most part 


practice their entire 


y to this success: a coopera 
ive promotional program between the 
and the other 


power company two 


parties The result: Better employee 


ind bigger loads for the 
accept- 
added 
distributors 
Idaho 


Power employees have been offered 


relations 


company; speeded customer 


ance of new appliances and 


sales for dealers and 


For the past seven years, 


appliances at good savings through a 
regular purchase plan and “employee 
specials.” By urging them to show 
and demonstrate their new purchases 
found 


to friends, the company has 


the practice, if anything, has served 


to stimulate general retail buying 


Few, if any, dealer complaints have 
been forthcoming in the areas where 
the plan is thoroughly understood 


108 


i mployee specials” are offered on 
ill types of major and table appliances 
new to the field or that need special 
Dealers run ads at the 
Pur- 
point 


promotion 
same time a special is offered. 


c hase 


prices are reduced to a 
where there is little or no margin for 
either distributor or utility. But wide 
spread use of the appliance more often 
During the past 
been 


results 


than not follows 


years 46 specials 


seven have 
offered, all with 
have 
appliances 


While 
more 


profitable 


Featured been eight different 


major and ten smaller 


types some have stimulated 


retail sales than others, each 


special has produced good solid dealer 


profits and load increases 


Specials That Worked 


One of the successful so ‘far 
is the fall 


most 


electric bedding special 
which draws particularly heavy pro 
motional cooperation from distributors 
and dealers. Reports have shown con- 
sales as an after 
Now, by 


ing these methods, Idaho Power hopes 
100,000 


sistant increases in 


math of the event continu 


by 1958 to have blankets 


May 2 


ym its lines (it serves 103,086 resi- 


dential and farm customers) 
Automatic washers and dryers are 
inother case in point. Employees pur- 
chase laundry equipment worth $500 
for about $300. One Idaho distributor 
who leads the nation percentagewise 


attributes 


in sales of the 


two units, 
his position in part to sales prompted 
by the specials 

Stull that clicked: 
the introduction of the deep-fat fryer 
1950. It helped sell 


Idaho Power area 


another special 
into the area in 
360 fryers in the 
then, and has been repeated twice with 
about the same results 

In addition to the periodic specials 
is the continually-running employee 
purchase plan. Regular full-time em- 
appliances at list 
company 
whichever is higher 


restricted to 


ployees may buy 


0 or at cost 


Pur- 


price ‘ess 
plus 10 

appliances 
their own use or as gifts 
their immediate 
If need be, the company will 


chases are 
bought for 
for members of 
families 
finance the purchase on time, less a 
15% down payment at carrying 
charges one-half the usual rate 
(More S & S on page 112) 
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Many times worse 
than lightning! 


To make sure O-B Pintypes stand up in low- 
voltage distribution systems, we tested some 
with triple the attack they'd be likely to meet 
in lightning exposure. Rate-of-voltage-rise is 
the characteristic of lightning that causes 
insulator damage. Natural lightning rate-of- 
rise normally falls in the range between 2000 
to 5000 kv per microsecond. At the O-B labora- 
tory we've smacked pintype production samples 
with steep-wave impulses three times more 
steep! And, as wave front rate-of-rise in- 
creases, its destructiveness is magnified at a 
vastly greater rate. The O-B Pintype shown 
here has sustained 14 shots of a wave front 
exceeding 14000 kv per microsecond. Its glaze 
is a bit scuffed up, but the unit is perfectly 
sound! 

Statistically, lightning strikes a line once 
per mile per year in ordinary sections of the 
United States. You can figure on getting hit 
hard—but you can also figure on sustaining 
the hits year after year if you insulate with 
O-B Pintypes! 


OHIO BRASS COMPANY e¢« MANSFIELD, OHIO 


asain 


hig Grate. 
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“an industry first” 


Patent + 1,933,140 revolutionized core design 


In 1933 Kuhimen wes gronted Patent =1,933,140 (application 
filed 1/29/29) on the radically different Bent lron Core and 
by 1935 the new core was the first ond only core of its kind 
on the market. The Bent Iron Core not only gained the elec- 


trical industries’ i ptance but precipitated a revo- 





lution in transformer design, and today, through the use of 
better materials and improved manufacturing processes, the 
Kuhiman Core still retains its leadership over other types of 


cores. C e the outstanding advantages of the Bent Iron 





Core’s principle of lapped joint construction with other methods 


of core construction. 
MAAC YU 
CORE CONSTRUCTION Litt 
ys CaP AT 
| | | | | ' | | 1 


A 8 KUHLMAN 


























Flux density in joint area of core Normal 





Core loss reduced in joint area 


of core - 





Exciting current reduced in joint 
area 





Assembly of core after anneal 
prevents possibility of adhesions 
between laminations with re- 
sulting increase in core loss 





Good space factor — windings 


in core window 





Extra copper in windings re- 
quired by poor space factor 





Efficient design with no increase 
in over-all weights and dimen- 
sions 














KuhIiman Distribution Transformers are smaller and lighter 


The cold rolled oriented silicon steel used in the Bent Iron Core 
permits the flux path to follow the grain of the steel resulting 


in @ higher flux carrying capacity and a smaller, lighter core. 


ded in the windings, thus reducing the size 





less copper is 
and weight of the coil. The smaller tank made possible by the 
Bent Iron Core and coil assembly mokes Kuhimon Distribution 
Transformers easier and less expensive to handle, saves both 
storage and pole space, and permits the installation of higher 
KVA on poles. 
Flux poth porallel to grain of steel. 
——-—Flux poth transverse to groin of steel 


To get Bent Iron Core features order KUHLMAN Distribution Transformers 


164 
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Ontario Makes 3-Prong 
Plug Mandatory in Homes 


All homes in Ontario, Canada’s most 
populous province, are likely to be 
rewired following a new ruling an- 
nounced by the Ontario Hydro-Electric 
Power Commission 

As of June 1, all 


homes and residential buildings must 


new or rewired 
be equipped with wall outlets to accept 
Such 

the 
kitchen, laundry, breakfast and utility 


the three-pronged safety plug 


outlets will be mandatory in 


rooms. There must be at least one in 
each room 

Basis for the ruling is safety. At 
present, all new homes and rewired 
residences must have grounded wall 
receptacles in the rooms where there 
is any possible with 


contact water 


pipes. The advent of automatic wash 
ers and dryers, hobby equipment and 
ir conditioners has exposed the user 
to dangerous shortings 

Ontario Hydro officials estimate that 
vithin 10 years the complete change 


r from two-prong to thr prong 


‘Guaranteed Delight’ Pulls 


More Sales Than Expected 


ind Electric 


d Delight” electric 
(EW, April 25, p 55) pulled 


t t 
greater saies 


Illuminating Co's 
dryer 
impaign 
even | than antici 
the 


jumps of 


were 
Final tabulations showed 
delivered sales 


February and a whopping 
1 March over the same months 
1954. The 


S45 


entire first quarter of 


reflected a 90 increase 


CEI 


expected 50 


ove! 


) year-ago officials 


had 
the 


period 
arlier increase 
during 


March 


February 


campaign s 


duration 


UP&L Expands Trade-ins 


After 
trade-ins during a 


netting 2,040 old ranges as 
60-day campaign 
last year, Utah Power & Light Co is 
trying it again 

old 


type) as well as ranges as 


This time the company 


will accept water heaters (any 


trade-ins 
on new units. Customer is allowed 
$25 on any old range or stove, $35 on 
water heaters, UPAI 
ing the dealer. Campaign runs through 
May 31, is limited to customers served 


directly by the company 


with reimburs- 
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Mercury-Vapor Triples Library 


Vestinar 
Ww .] 


lectric Corp Phot 


Li hting 


Lighting levels were tripled and power requirements only slightly increased 


when incandescent lamps were replaced by 


in this University of California library reading room at Davis. 


fixtures weren't touched 


fluorescent-mercury vapor units 


The existing 


Engineers simply substituted three 400-w fluorescent- 


mercury lamps for the 1000-w incandescent lamp in each of 26 fixtures. Result: 


ighting levels in the 60 x 160 ft room were upped from 10 to more than 30 ft-c 


Ballasts are installed within the 35-ft ceiling, and fixtures can be lowered from 


their 


26-ft mounting height to facilitate group relamping 


S&S SHORTS 





Ups Farm Sales 55% 
A 55 
farm 


electric sales 
1950 is an- 

Co 
farms 
(102,- 


increase in 
per customer since 


nounced by Consumers Power 
Said to 


any 


more electrified 
US 
Consumers Power reports aver- 
farm last 
This, it 


greater 


serve 


than other company 
694), 
ige consumption 


per year 


kwh 
is approximately 62 


5,207 claims, 
than 
the average 3,154 kwh estimated for 
S. where 


a principal 


ached 


other farms in eastern U 


irrigation loads are not 


power use factor 


New Items 


Surface-type power outlet, 30-amp 
and three-wire, with L-shaped slot to 
prevent interchanging with 50-amp 
units is announced by Harvey Hub- 
bell, Inc, Bridgeport, Conn 
Double-faced, portable radiant glass 
heater, thermostatically-con- 
with red “in-use” 


electric 


trolled automatic 


light is offered in its 1955 line by Con- 
tinental Radiant Glass Heating Corp 


Cuts Electric Blanket Prices: 


reduced 


Co 


line of 


General Electric has 
electric 


price 
Greater 


prices on its entire 
blankets 


tags cut by 


with some models’ 
as much as $15 
customer acceptance of _ electric 
blankets and expanded market 


GE’s reasons for cuts which it hopes 


are 


will stimulate off-season market dur- 
ing the year’s next two quarters. 


New Griddle Won't “Kill” 


A new electric griddle said to be 
the most powerful and fastest yet de- 
veloped, will be marketed soon by 
Hotpoint Co’s Commercial Equipment 
Department. The maker claims it can 
handle more than 700 quarter-lb 
frozen hamburgers per hour without 
“killing” its uniform high temperature, 
even under continuous loading. 

1955 
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KING SIZE THIMBLEYE 
CAN BE INSTALLED BY MACHINE wisdeeicenrciacas eel 


TO CUT LINE CONSTRUCTION COSTS... ) Blackfoot accommodates a tuning bor 
’ * big enough to make hand installation 


easy, ond fits all hole boring mochine 
adopters. 


PITCH CONTROLLED 


This! accurately pitched, fast cutting 
blode réelly goes down fast. Every 
size anchor is individually “pitch con- 
trolled,” 


Power companies trying to trim costs can profit by the 
experience of a Florida Utility where the use of the big 
Chance 15 inch Screw Anchor was combined with machine 
installation to reduce anchoring costs. 


The use of the fifteen inch Blackfoot permitted one anchor 

to take the place of several smaller ones. This added up to 

a considerable saving in material costs. Speedy machine 

installation—with fewer anchors to install—slashed installa- 

tion time to a small fraction of what was previously required. SMALLER HUB 


9 The smaller hub on Chance Screw Anchors 
How did these anchors hold? means less friction— easier installation. Less 


" ° earth is disturbed during installction. That's 
Company personnel conducted their own pull tests to deter- why the Blackfoot has greater holding power. 


mine the holding power of these Chance Anchors. The 
dynamometer showed no creep at 22,000 pounds! 


You can protect your investment in line construction by ANCHORING 
specifying Chance Anchors for your guys. They really hold 
the load! 


MIKE THE MOLE SAYS: #/”“”40% this book can hel 
: ) you ‘dig’ anchors better. 


O.K. Have “Mike” send us__.___copies of “ANCHORING” 


NAME 
COMPANY 
ADDRESS 


CITY & STATE_ 
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NEW EQUIPMENT 


Tree Trimmer Boom 


il boom device designed for overhead tree trimming 
highe 
ut and longer reac 
boom of the Tree King mov 
The 


controls to 


provide a degree of maneuverability 
rt 


h ) than earlier models. Lower 


es through an arc of deg 
4S deg past vertical ruck-mounted unit enables a 


crewman at the place himself at a height ot 
45 ft from the ground. Horizontal working reach from the 


turret is 32 ft with a working load of 300 Ib. Auniliary 


hydraulic controls are located at the base of the unit 


Crow's nest is made of molded Fiberglas and has no 


exposed metal parts. Upper boom is protected with chip 


resistant insulation, laminated and bonded at the 


factory 
A completely working 
truck 


compressor, 


equipped package” is available 


consisting of a Tree King platform body with tool 


compartment, ai pneumatic pruning tools 


cab guard and compressor guard 


Maxwell Equipment Co, Ford St, Milford, Conn. 


Work Tower—Pole Setter 


Elevating platform extends to a height of 60 ft and is 
easily converted to a derrick with a lifting capacity of 
4.000 Ib. It may be moved 15 deg from vertical to either 
side, or 15 deg ahead of vertical and 30 deg back, while 


fully extended 


Direction and speed of movement may be 
controlled from the platform or at ground level. Platform 
measures 4.5 ft x 6.5 ft and has a capacity of 4,000 Ib in 
most positions. Transforming the unit to a derrick is ac- 
removing the platform with the front 


winch and attaching a head sheave for use with 


complished by 
mounted 
the winch for pole setting operations 

The unit is operated by hydraulic power, including the 
winch, which is driven by hydraulic Relief valves 
ire provided to prevent mechanism from being overloaded 
at any 


motor 


time. Complete unit can be mounted on any truck 


or tractor 


Elliott Construction Co, 503 Redick Tower, Omaha, Neb. 


Hinged-Type Cable Clamps 


bolt clamps are claimed to save considerable installation time 


Hinged-type 


The angular position of the galvanized steel U-bolt with respect to conductors 


exerts a uniform clamping force on both cables 


This 


force 


is said to be of 


sufficient magnitude to hold conductors loaded in excess of their rated tensile 


strength, without slippage 


Clamps are made of high-strength aluminum alloy 


except for the keeper which is soft aluminum to minimize cold flow of con- 


ductors. A cupped washer 


clamping 


Two sizes of clamps accommodate conductors from No 


336.4 Mcm ACSR 
Line Material Co, Milwaukee 1, Wis. 


and from 2/0 to 


14 


locks in” both clamp and keeper to insure positive 


6 to 2/0 ACSR 


(More New Equipment on page 118) 
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more protection for the public... at a new low cost to you 


Hubbard’s new Glo-Guard Guy Protector 


@ reflects brightly in headlight glare @ easily visible on dimly lighted streets or poorly lighted areas @ readily 
visible to pedestrians at night @ Cor-ten steel construction assures long life, high strength and light weight at a 
new low cost @ top quality double dip hot galvanizing assures superior resistance to atmospheric conditions 


Protect the public from dangerous projections both 
day and night with Hubbard’s new Glo-Guard Guy 
Protector, with the added feature of luminous areas 
that glow in the dark for additional visibility 

This new Hubbard guy protector is available in 
two lengths, 7 feet (Stock No. 7 ind 8 feet (Stock 
No. 818), 


for universal application to guy wire rods or clar 


with attachment | f nd cli 


Ds desigr ed 


; 


The clips and hole spacing ow the protector 


height 


to 


be mounted close to the ground or at 
Heads of attachment bolts are trapped so they will 


not turn as the nuts are tightened 


Hubbard Glo-Guard Guy Protectors are available 
for immediate delivery 

Your Hubbard representative will show you a 
model of this new Glo-Guard Guy Protector on his 
next call. If you want information immediately 
please contact your nearest distributor or Hubbard 
ind Company, 6301 Butler Street, Pittsburgh 1, P 


HUBBARD AND COMPANY 


? Pitts urgh | 
0, iil 


, Cal 


Chicago 5 
a Uiakland 8 





special 
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assembly TECHNIQUES 


MAKE INSULATOR WINNERS, TOO! 





The Pinco L-75R (Nocorona) con- 
forms to EE1-NEMA Class 56-3 


Unit illustrated is Pinco L75R.. . 

“R" denotes ““Nocorona” type which has 
an application of a special glaze at 

the critical points—The conductor and 
the tie wire grooves. This glaze 

being conducting, forms an intimate 
bond between the conductor, tie wire 
and insulator, thus eliminating 

the possibility of brush discharge 
(corona) from the conductor and 


tie wire to the insulator. 


Only “Specials” . . . specifically designed to win 
the rugged Indianapolis “500” can win! And 
only special Multi-Part Pin-Type Insulators . . . 
specifically designed for high-voltage duty .. . 
can be “RIGHT-on-the-job”! PINCO makes 
them . . . extra special! 


The design of Pinco Multi-Part Pin-Type 
Insulators places emphasis on RUGGED CON- 
STRUCTION .. . wet plastic process porce- 
lain in husky sections with beaded edges to resist 
gun shot and handling breakage . . . special re- 
silient compounds on surfaces in contact with 
cement to relieve all effects of thermal expan- 
sion. Pinco special cementing processes are 
laboratory-controlled. Porcelain sand grains of 
uniform size are applied in belts of even thick- 
ness and width. That’s why when Pinco Multi- 

Part, Pin-Type Insulators go up 
—they STAY UP! 


Thousands of Pinco Multi-Part 
Pin-Type, High-Voltage Insula- 
tors have been in service 35 years 
—with records of trouble-free per- 
formance to prove their rugged 
dependability. Let them prove it 
to you too! 


PINCO NO. L75R 


Rated Voltage 45 ky. 
Dry Flashover sé . 125 kv. 
Wet Flashever 80 ky. 
Leakage Distance ............. 210 in, 
Mechanical Cantilever Strength .. 3000 ibs. 


See Pages 36 to 39... Pinco Catalog No. 49 
for complete electrical and mechanical specifications or contact 
The Joslyn Mfg., & Supply Co., office in your locality. 


PINCO Tne Porcelain Insulator Corporation 


INSULATORS 


* 


LIMA, N.Y. 


Suspension Insulotors . . . Clamps and Fittings . . . 





YEARS OF SERVICE TO THE 
ELECTRICAL INDUSTRY 
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Switch end Bus insuletors . . 
Distribution and High Voltage Pin Types . . . 


Guy ond Tree Insulators . . . Special Porcelain. 





Apparatus Bushings 


High-voltage apparatus bushings are designed for corona- 
free operation in test transformers, and for direct current 
and special frequency applications. Bushings are oil-filled 
and consist of a large diameter, sealed procelain housing 
Conductor extending through the porcelain is designed to 
avoid internal corona. External corona is said to be elimi- 
nated by special design of porcelain and metal shielding. 

Bushings are for indoor, vertical-upright mounting only, 
with the lower end in oil. They are claimed to be corona- 
free at rated voltage. Dry flashover is 30% higher than 
the corona-free voltage rating. A conductive coating 
between mounting surface and oil level eliminates corona 
formation above transformer oil. Bushings are available 
in ratings of 25, 50, 75, 100, 125 and 150 kv. A descriptive 
bulletin is available on request 
Lapp Insulator Co, Inc, Le Roy, N.Y. 


Fire Detection System 


Fire detection device operates without dependance on 
ble smoke or heat for actuation. This automatic Pre- 
Detector System gives visual and audible alarms within 
econds after the ignition of fires. Sensitivity of the sys- 
permits detection heads to be spaced up to 60 ft 

on centers or up to 30 ft from side walls 
rt of the system is an overhead detection device 
connect ) a fire indicating cabinet. Each 


a highly sensitive gas discharge 





plus two independent chambers, one 
d to the atmosphere and the other 
rom the atmosphere 4 minute source 
is mounted in each chamber to 
it to become electrically conductive 
give equal voltage when com- 
) gases or smoke are non-existent. When combustion 
smoke are present the balanced condition no 
longer exists. The chamber exposed to the atmosphere A 
rapidly changes its condition, causing the tube to become 
electrically conductive. This actuates a relay in a space 
indicating cabinet, if used, or the fire indicating cabinet. system may be used to activate fire extinguishing equip- 
As many heads as necessary can be connected on a ment or perform other functions 
ngle two-wire circuit to the fire indicating cabinet. The Pyrene—C-O-Two, U.S. H’way 1, Newark 1, N. J. 


Cable Tray Coupler 


Built-in coupler for cable trough 
with channel or expanded metal sides 
eliminates the use of bolts, nuts and 
washers. “Quick-Lok” couplers per- 
mit trough and fittings to be removed 
or inserted from side of run, or added 
after original installation. They are 


designed to fit any size or height of 


Overheat Protectors 


me Bolt-on couplers are available Automatic reset overheat motor 


trough and are installed with a ham 
for trough cut in the field protectors for 3-phase, Y-connected 
P-W Industries, Inc, Duncan & Mel- motors are designed for original equip- 


rose St's, Philadelphia 24, Pa. ment installation. Protector consists 
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WINDINGS 


Long life is assured by the gen- 
erous use of high rag-content 
fullerboard insulation, tied-in 
turns to meet short circuit forces 
and heat-reactive insulating 


varnishes 


CORE 
Made from high-grade oriented- 


type steel. Has low exciting cur- 


rent and low noise level, and re- 
mains permanently tight to insure 


consistent quiet periormance 


TAP CHANGERS 
‘ature accessi- 
short-circuit 
capacit non-deformable mount- 


ings, 360° rotation stops and ex- 


insulation 


R. E. UPTEGRAFF 
MANUFACTURING CO 
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BUSHINGS 


Securely clamped internally, with 
generous gasket area to prevent 
failure of seals. High-voltage bush- 
ings (under 15 KV) have spring- 
loaded contacts; low-voltage have 
tinned contacts; both for either 


copper or aluminum conductors 


TANKS 


All parts are welded. Shot blasting 
assures adhesion of primer and 
finish coats of durable transformer 
paint. Rolled flange on cover per- 
mits high-pressure uniform gasket 


seal 


SIZES AND RATINGS 


Type UD Transformers are built 
in sizes from 3 KVA to 1OO KVA 
with ratings up to 15 KV. 


Wie 
lor free copy ol new 
bulletin that details 


characteristics and 


other pertinentdata 


R E Uptegratt Manvtacruwrng Co 
Scottdole, Pa 





DESIGNED for quick, low cost trench digging 
for foundations and all types of service lines 


THE NEW BUCKEYE 403 


For Fast, Low Cost Utility Ditching 


The 403 is a 
machine for digging water, gas, sewer, 
building foundations . Low bearing 
electric or and for 
pressure to avoid damage to lawns or 
walkways Easily transported from 
job to job and will travel over almost 
any type ground. Digs a clean, straight- 
sided trench with squared corners. Com- 
plete details from your distributor. 

Ne. 5512 


small, easy-to-maneuver 


telephone lines 


GAR WOOD INDUSTRIES, INC. 


WAYNE, MICHIGAN 


120 


of a molded phenolic base assembly 
containing 3 heaters and a snap-act- 
ing thermal disc with 3 contacts. De- 
sign is such that | heater is in series 
with each phase of motor and 1 con- 
tact on thermal disc, which becomes 
the neutral point of the motor. When 
disc snaps open, connection is broken 
to neutral point, interrupting all 3 
winding circuits. 

Klixon protectors cover a range 
from fractional up to 742 hp. They 
are available for single and dual volt- 
age through 600 vy 
Metals & Controls Corp, Spencer 
Thermostat Div, Attleboro, Mass. 


Soldering Pliers 


Electric pliers device for soldering 


copper tubing “sweat” fittings up to 


1% im. diam can also be used on 


heavy electrical wire and cable, such 


as in heavy motor manufacture and 


power line work. Pliers operate from 
a 1,000-w portable power unit which 
from the 


push-button 


nearest 
heat 
handle of the 
Details in Bulletin No. 105SH 
Wassco Electric Products Corp, Joliet, 
iil. 


an be energized 
outlet \ 


control is located in 


powel 


pliers 


“Canned” Motor Pumps 


Hermetically sealed 


that 


motor-pumps 

water with 
zero leakage, can also be used to pump 
other fluids at system pressures up to 


handle radio-active 


2.500 psi and temperatures as high 
as 650F. The units were originally 
designed to circulate water between 
nuclear reactors and steam generators 
in a high-temperature, high-pressure, 
closed loop system. Pumps can also 
be designed to handle liquids at pres- 
sures up to 10,000 psi and liquid metal 
at temperatures up to 650F 

Suction and discharge nozzles are 


designed to be welded into the pipe- 
Pumped fluid is allowed to fill 
the motor cavity, but is excluded from 


line 


rotor and stator windings by sealing 
jackets in the magnetic gap. Parts in 
contact with pumped fluid are made of 
corrosion-resistant alloys. An external 


supply of ordinary clean water for 
‘ooling is the only auxiliary require 
ment. Pump capacities are from 5 to 
17,000 gpm 

Westinghouse Electric 


2099, Pittsburgh 30, Pa. 


Corp, Box 


Recorders 


General purpose, strip-chart re- 
corders have plastic throw-away ink- 
wells containing 3 oz of ink, triple 
the amount normally contained in an 
open type well. Ali the ink 
before disposal of the container since 
the minute pen opening has been de- 
124) 


is used 


(Continued on page 
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To control headstock spindle speed over wide ranges, smoothly 
and with no “chattering’’, Morley-Machinery design engineers chose 
a G-R Type 1700-B Variac Motor Speed Control. For setting spiral 
feed accurately with provision for rapid starting and stopping, they 
chose another Variac Motor Speed Control. 


These designers had to be sure these controls would perform day 
after day under severe operating conditions. They looked the field 
over, made tests.....and finally selected G-R Variac Motor 
Speed Controls. Here are the reasons for their choice 


The Variac Motor Speed Control operates from 50-60 cycle 
a-c power ..... converts this power to dc and makes 
available all the advantages inherent in operation of d-c motors 


Operation is smooth .....a simple knob adjustment permits 
rapid, continuous speed control from zero to full rated speed 

there are no pulsations when operating at steady speed Type 1761-A for Motors of 1/15th hp and less . . . $75.00 
Starting, stopping and reversing is accomplished instant/y with Tye 1783-8. ~ . . 1/l2teWeNMp . . . . 0158 
a flick of a switch there is no creep whatever when set Type 1700-8 (illustrated) 1/4and1/3hp . . ... 170.00 
to zero Type 1702-A «s » SRG Sle OOS 
ORE) + ta. 6 BAe a oe ew ee Oe 
Type 1705-A. . . . 1-1/2 hp ; - «+ + 495.06 

Strip-down models range from $67.00 te $328.00 


Fill in Coupon Below for Complete information 


This control uses selenium rectifiers, has no 
electron tubes is rugged insures 
long life with minimum maintenance 


G-R Variac Motor Speed Controls ‘ 
available in a variety of sizes from 1/1§ to GENERAL RADIO Mili 275 Messechusetts Avenve, Combridge 39, Messachusetts 
1-1/2 hp. Operation is from ordinary Me 

115-Volt lines. Please send me complete information on VARIAC Motor Speed Controle 


Where a manufacturer wishes to combine Name ay 
this control with equipment of his own man- 
ufacture, in his own cabinet, the basic 
elements are provided as a sub-assembly Street 


City 


Company 





Enjay now foremost 
butyl rubber supplier 


90,000 tons yearly production of Enjay Butyl, now available 
from its originators, will go into varied industrial products 


Enjay Company, Inc., a pioneer and leading supplier of petroleum chemicals, 
will market Butyl and supply advisory service in its applications. 


The low price and high-level performance of Enjay Buty] allow it to replace 
natural and other rubbers now used in industry. Enjay Butyl is the rubber 
that combines high resistance to aging... abrasion... tear...chipping or 
cracking ... ozone or corona... chemicals and gases... heat...cold...sun- 
light . . . and moisture. 





The new Enjay Laboratories, located at Linden, New Jersey, are equipped 
to provide expert technical assistance in compounding and adapting Enjay Butyl 
to individual uses and requirements. 





Distinctive properties 
and low price give 
Enjay Butyl wide 


industriai application 








1955S cars use Buty! for dozens of rubber 
parts, because BUTYL has super-durable re- 





inner tubes are made of BUTYL because 
BUTYL holds air ten times better than 


er 

Nigh voltage electrical cables are made 
with BUTYL because BUTYL offers superior 
corona and ozone resistance, combined with 
excellent beat, cold, and abrasion resistance. 


122 


natural rubber. Its impermeability to gases 
promises many uses. 


Tracter tires are made with BUTYL be- 
cause BUTYL gives low tread wear and high 
resistance to weather, cracking, cutting, and 
chipping 


sistance to aging or deterioration on exposure 
to heat, cold, sun, weather, and chemicals. 


Protective clothing, tank linings, belt 
covers, hoses, and other equipment in con- 
tact with chemicals use BUTYL because 
of its exceptional resistance to chemicals 
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GIANT TOWERS at a plant producing Enjay Buty! reflect the 
massive achievement of manufacturing rubber from petroleum. 








ly 
= 
1 ¥ 


'p 
i 
i" 





-— 
FOR FULL INFORMATION 


and technical assistance on 
applications or supply of 
ENJAY BUTYL, write or phone 
ENJAY COMPANY, INC. 
mam orrice: 15 West 5lst St., 
New York 19, N. Y. 
Tel. PLaza 7-1200 
orsreicr orrice: 1] South Portage Path 
Akron 3, Ohio. 
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more 
‘more 


engineers of leading 
industries are specifying 


250 KVA, Oil Immersed, Self-Cooled 
Distribution Transformer, Type LS. 


Marcus Transformers installed for 
lighting distribution in new Ford 
piants near San Jose, California, 
Louisville, Kentucky, and Mah- 
wah, New Jersey as part of the 
Ford Motor Company's huge 
coast-to-coast multimillion dollar 
expansion program, 

Architects 
Albert Koha 
Associates 


Giffels & Valle? 

ond L. Rosseti 
Electrical Contractors 

Fischbach and Moore, Inc.—San Jose, Calif 
Hotfield Electric Company — Lovisville, Ky 
A. Neri, Inc. — Mohwoh, New Jersey 


“Mark of Quality” 


Marcue 
TRANSFORMERS 


for trouble-free opera- 
tion and performance 
beyond specifications 





A COMPLETE LINE OF OIL IMMERSED, ASKAREL, 
AND DRY TYPE TRANSFORMERS up to 5000 KVA 


POWER © ELECTRIC FURNACE 
DISTRIBUTION © RECTIFIER 

UNIT SUBSTATION © WELDING 
GENERAL PURPOSE © MOTOR STARTING 
PHASE CHANGING © SPECIAL 


~ . = a J 
ee Sa pa ig 7 = 
Courtesy Nework Evening News 


Seovth front of beautiful, ultra-modern office 
section of new Ford plant at Mahwah, N. J. 


TRANSFORMER CO., INC. 


Representatives in Principol Cities 


RAHWAY, NEW JERSEY 


New Equipment 


(Continued from page 120) 


signed to cut evaporation to a neg- 
ligible amount. Designated Type CH, 
three models—portable, semiflush or 
surface mounted—chart a continuous 
record of an electrical quantity against 
time. 

Record rolls are 150 ft long to per- 
mit less frequent changing. They util- 
ize light green lines for sharp contrast 
with the standard red ink. Up to 28 
chart speeds are ranging 
from % in. per hr to 2 in. per sec 
The portable model’s dimensions are: 
1048 in. wide; 17% in. high; 13 in 
deep. 

General Electric Co, 
Schenectady 5, N. Y. 


available 


1 River Road, 


Lightning Arresters 


Protective performance of Thorex 
GP lightning arresters has been im- 
proved approximately 15%, accord- 
ing to the This im- 
provement is said to be based upon 
maximums wherein full 


manufacturer 


tolerance is 
added to average published values 


Increased protection results from a 
new series gap design which provides 
higher interrupting ability. Compo- 
sition of valve blocks has been altered 
and refined to exploit the advantages 
of this gap in terms of lowered IR dis- 
charge voltages. 

Other Thorex arresters, Types MP, 
MPR and RM _ have been 


also 
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In Growing Florida’s Largest Power Plant... 


CADW ELD conneCcTIONS 
PLAY A VITAL ROLE! 


Florida's really growing places! In population gains, in light industry growth—the Sunshine State is among the 
nation’s leaders. 

To meet this tremendous power demand Florida Power and Light Company —largest power supplier in the state 
—spent a record $41,700,000 in 1954 alone, a total of $250,000,000 since V-J Day. 

In power plants such as Cutler near Miami, which by midsummer 1955 will have 380,000 kilowatts capacity, 
and in substations throughout the state CADWELD connections help FP&L speed its gigantic $410,000,000 construc- 
tion program. 

For in fabulous Florida— where industry finds a business climate as favorable as the natural climate—power 
engineers have found CADWELD connections are best because: 


1—They do not require mechanical ing capacity — this keeps connec- 
pressure for contact. tions operating cooler than the 
cable. 


4—They are compact — thus simpli- 
3—They have greater current carry- fying reinsulation. 


2—They cannot loosen or corrode. 


CADWELDED ... this #2/0 

stranded copper cable ground Compact, trouble-free CADWELD con- 

wire to 69 KV steel structure. nections — more than 4500 of them — 
are used in FP&L's Cutler plant switch- 
yard shown below. 


CcCADWELD 


Erico Products, inc. 


2070 E. Gist Place . Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St.. West, Torents ®, Ontario 





RI MESS PE TP AE ORE i AN 
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= Lopcelain Products, | 


Youll 
ike 


THIS GREAT 
PORCELAIN PRODUCTS’ 
WIREHOLDER 


AND 
THESE SECONDARY SERVICE 
MATERIALS 


®&ua 


You'll like Porcelain Products’ metal reinforced 
No. 1986 wireholder. They're built to standards of 
ruggedness and reliability that assure top perform- 
ance for generations. Metal in tension, porcelain in 
compression—hot dip galvanized steel parts—extra 
sharp, lubricated threads—large pulley-action wire 
hole makes this the finest wireholder on the market. 

A complete line of secondary service materials 
built to the same high standards of quality and 
dependability are also available for every service 
installation. 

You can depend on the name Porcelain Products 
—the byword for “Quality” for more than 60 years. 


ELECTRICAL PORCELAIN SINCE 1894 





FINDLAY, OHIO 


equipped with improved valve blocks. 
This is claimed to provide a cor- 
responding increase in protective per- 
formance at operating ranges extend- 
ing to 300 kv. Details in Publication 
No. 1338-H. 

Ohio Brass Co, Mansfield, Ohio 


Pump Motors 


A line of totally-enclosed and ex- 
plosion-proof, close-coupled motors 
has been designed for use with centri- 
fugal pumps operating in dangerous, 
damp or dusty locations. Special fea- 
tures include a face type registered 
mounting bracket for accurate shaft 
alignment and simplified pump mount- 
ing; precision ground shaft for ac- 
curate impeller mounting; and solid 
flange and brass slinger for complete 
liquid deflection. 

Motors are available in ratings 
ranging from 1% to 25 hp. Smaller 
ratings are self-cooled by radiation. 
Larger ratings are double-enclosed 
and fan ventilated. 

U. S. Electrical Motors Inc, Box 
2058 Terminal Annex, Los Angeles 
54, Calif. 


Fluorescent Luminaire 


Delta-shaped fluorescent luminaire 
offers high illumination but low aver- 
age brightness. It is designed for 
parking lots, railroad yards, work 
areas, or similar applications. 

The unit emits an IES Type V 
light distribution pattern. Each leg, 
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COMMUNICATIONS BY 


Collins new high frequency equipment has wide application 
in the ground-to-plane, shore-to-ship and point-to-point 
communication field. Modern circuitry assures the highest 
performance over a wide frequency range. Excellent receiver 
selectivity, together with maximum transmitter harmonic 
attenuation assures freedom from interference in 
areas where channel frequencies are closely spaced. 


COLLINS 430 Series offers a choice of 12 transmitters 
to meet your individual communications requirement. 
Frequency range is 2.0 to 30.0 mc. Automatic channel 
switching on ten pre-set frequencies from a local or remote 
position is available when Collins Autotune is employed. 
Provision is made for use of master oscillator. Power out- 
put: 431 series — 1,000 watts CW, FSK or AM voice; 432 
series —- 2,500 watts CW or FSK, 2,000 watts voice. Fre- 
quency stability is .003% for CW or voice and .0005% 
for FSK. 


HH HH HUT 


COLLINS 5128-2 RF [mpedance-conversion unit may be 


used in the range of 2 to 30 me to couple unbalanced 52- 





Mitt ie nit 


ohm transmitter output to a 600-ohm balanced transmis- 





sion line. No tuning is required 


COLLINS 51J-4 Double Conversion Superheterodyne 
Receiver is designed for top performance from 0.54 to 30.5 
kilocycles. A crystal controlled high frequency oscillator 
and highly stable low frequency oscillator permit accurate 
linear calibration of one dial division per kilocycle on all 
bands, The Collins Mechanical Filters give the 51J-4 the 
closest approach to ideal selectivity ever achieved in a 
communications receiver designed for AM, CW, MCW, 
and FSK reception. 


COLLINS 51N-2 Receiver provides voice, CW and MCW 
reception at any one crystal controlled frequency in the 
2 to 24 megacycle range. Image rejection is 60 db 
throughout the range. Sensitivity is better than 5 uv for a 
10 db signal-to-noise ratio. Provision is made for remote 


control. 


W rite for des riptive liferature. 


COLLINS RADIO COMPANY CEDAR RAPIDS, IOWA 


261 Medison Avenve, NEW YORK 16, NEW YORK 
1200 18th Street N. W., WASHINGTON, 0. C. 
1920 Hi-Line Drive, DALLAS 2, TEXAS 

2700 W. Olive Avenue, BURBANK, CALIFORNIA 
COLLINS RADIO COMPANY OF CANADA LTD. 
74 Sporks Street, OTTAWA, ONTARIO 














rated at 245 w, accommodates two 
100-w, 6-ft, T12 lamps. Main beam 
output of one leg is about 4240 candle 
power. Average unit brightness is 3 


candle power per sq in. Brightness 

FOR GROUP OPERATED ‘ level is said to be 1/20 of that of 
conventional small source luminaires 

> having similar light distribution. Each 

Al PR B R FAK lamp has individual reflecting surfaces 

) to control vertical light distribution 


: ] One ballast is furnished for each leg 
a . of the delta. 


Metallic parts are aluminum, ex- 
cept for non-ferrous fittings. Covers 
are translucent plastic, hinged at the 


© Hydraulic operation of air- top and latched at the bottom. Cover 
break switches, originated by gaskets make the luminaires weather- 
Royal in 1948, has proved to proof and bug-proof. 
be as great an improvement 
age ag be ome , in power switching as hydraulic 
lic motor mechanism , brakes were in your car about 
a ee ee 30 years ago. Hydraulic opera- 
tion is smoother, easier, more 
positive, and less subject to 
wear. Instead of complicated 
and expensive mechanical link- 
ages, copper tubing is used to 
conduct the actuating force. 
Tubing readily conforms to the 
shape of any switching support 
or substation, and permits oper 
ation at distances of as much 
as 100 feet from the switch to 
, ‘ the hydraulic mechanism. Royal 
or remote opera 
oa: this mecho hydraulic mechanisms have 
a Dna ay tan ha proved their dependability, flex- 
ibility, and low cost in over 200 
installations. They can be in- 
stalled on either existing or new 
group-operated switches. They 
are now available for remote 
operation from any a.c. or d.c. 
voltage (Type JHM), from stor- 
age batteries (Type JHM-6), or 
from energy stored in a hydrau- 
lic accumulator (Type JHA) bi 
May we send you descriptive t 
literature 


Monae, 
es , 


Line Material Co, Milwaukee 1, Wis. 


Control Instrument 


Automatic, all-electrical device ini- 
tiates action when switchboard or 
panel instruments read a_predeter- 


40 Years of Service to the 
Electrical Industry 


mined value. Control system picks 
up signal from instrument pointer 
without any mechanical contact. Sys- 
tem is suitable for one-set point or 
two-set point initiation and is supplied 
with a spdt load relay rated at 
120/240 v, 10/5 amp. 

[ypical applications are: (1) To 
sound alarm when temperature reaches 


Stored energy in ao hydraulic accumulator ac 
tvates Type JHA, independent of station power 


a critical value, (2) to initiate control 
to contain frequency within a specified 
range, (3) to shut down equipment 
ROYAL ELECTRIC MANUFACTURING COMPANY at a maximum vibration point, and 
N ee (4) to shut down machinery drawing 
1122 EAST 87th STREET Chicago 19, fil. more than normal power 


Designers end Manuleuw = af Pawar Switching Equi General Electric Co, 1 River Road, 


and Special Electrical Devices Schenectady 5, N. ¥ 
{ More Ne “ Equipme nion page 131 ) 
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PENTA 


clean wood preservative protects joint-use poles 


from rot and termites—at no sacrifice in appearance 


THE DOW CHEMICAL COMPANY 
Dept. PE-84481, Midland, Michigan 


0 


LJ 


Send me odditional 
intermation on 
PENTA-treated poles 


Send me a list of 


PENTA-treoting 
pionts 


f } 
LJ 
Tell me how PENTA 
protection can 


octvally be 
measured 
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Clean peNTA-treated poles are equally “at home” on metro- 
politan street corners and busy farms. Whatever the condi- 
tions of use and exposure to rot and insects, poles treated 
with PENTA* wood preservative resist costly decay and termite 
attack far better... stay up far longer . . . cut replacement 
and maintenance costs sharply. 


Another prime reason telephone, light and power companies 
and other major pole users specify PENTA: appearance. This 
modern, single-compound preservative leaves wood with a 
natural, attractive look. Clean pENTA-treated poles make good 
neighbors while meeting the most strict civic requirements. 


Over 100 suppliers now provide PENTA-treated poles and 
crossarms carefully checked for proper retentions. Ask your 
regular supplier about the tested benefits of eflective *penta- 
chlorophenol. And for new information about how simply 
PENTA protection can actually be measured, mail coupon to 
THE DOW CHEMICAL ComPANY, Midland, Michigan. 


you can depend on DOW CHEMICALS 








ELECTRICAL INSULATION 
iS A“U.S.’’ SPECIALTY! 


Isn't it logical that a rubber company should make the best wire and cable insula- 
tion there is? U.S. Rubber has been a pioneer in insulation for close to 70 years— 
has amassed in that time a stockpile of research data and experience that can’t 
be beat. Electrical insulation is a “U.S.” specialty! Electrical insulation makes 
the difference between superior and ordinary wire and cable. Conductors of all 
manufacturers are standard, but insulation must be the best that science can 
produce. That's why your best bet in wire and cable is U.S. Rubber. 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPARTMENT + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Data Transmitter 


Electrical transmission instrument 
is designed for remote transmission of 
other 


long distances 


flow or measurable data over 


Orthoflow 


two-wire circuit and can be adapted 


utilizes a 


for use over private lines in in-plant 


services or for use over leased tele- 


phone channels. It can be modified 


for use in explosive locations 
Transmitting units may be applied 
to mercury cylinders of varying sizes 
to produce measurements over 4 
10-1, 13-1, 18.5-1 
accuracies not exceeding 2 


Simplex Valve & Meter Co, 
Orange St, Lancaster, Pa. 


, and 20-1 ratios with 


> 


7 E. 


Panel Voltmeters 


Expanded sca pane inting 


voltmeters offer a linear design which 
includes only the useful 
Meters 


input voltage 


portion of the 


scale are accurate to U.5“oe of 


Standard base voltages range from 
25 to 230 v with span that can vary 
Models 
round 


from 4 to 5% of base voltage 


available are: 2! and 3% in 


or square, 4 in. round, and 4 x 6 in 
rectangular 
Beckman Instruments Inc, 220 Pasa- 


dena Ave, South Pasadena, Calif. 
ELECTRICAL WORLD e 
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Generator Sales Co, 1627 N. Damen 
Ave, Chicago 47, Ill., has a portable 
welder, with capacity of large indus- 
trial units, that is small and light 
enough to be hand carried. Model 
2BW’s output is 15 to 140 amp. It 
operates on 110 or 220 v, ac or de 
Hardwick, Hindle, Inc, Newark 5, 
N. J., offers a line of rheostat-poten- 
tiometers with capacities up to 1,000 
w for motor speed control, arc welders, 
generator field controls, etc. Ask for 
Bulletin 355. 


Rice-Peterson Sales, Inc, Box 1114, 
Palo Alto, Calif., has a portable kit 
for magnetic particle inspection that 
requires no for opera- 
The SempuN Magnetic flaw 
detector is a permanent magnet with 
ball 
magnetic pins which permit good con- 
tact on any size or shape of part. It 
well 


power source 
tron 
multi-self-adjusting 


pivots and 


indicates sub-surface as as sur- 


face flaws 


Rapid Electric Co, 2881 Middletown 
Rd, New York 61, N. Y., 
manium rectifiers with 95 
at full Models 
with outputs from 300 to 50,000 amp 


offers ger 
efficiency 
load are available 
Inductor controls vary output from 


the 


dec 
zero to full 
a button 


rated load at touch 


of 


General Electric Co, Pittsfield, Mass., 
offers a compact hook-on volt-ammeter 
that fits into the palm of a man’s 
AK-5 and AK-4 permit 
be both 


uninsulated 


hand. Types 


measurements to made on 


insulated and circuits 


without interrupting service. A scale 
and range changing mechanism pro 
vides seven ranges with calibrated 


scales 


General Electric Co, Schenectady 5, 
N. Y., has a line of component recti- 
fiers, called Vac-u-Sel, which includes 
rectifier cells with peak inverse rating 
of 63 v; 
to 130 
cells with a life expectancy of 60,000 
High temperature cells are rated 
26 and 45 v; low temperature cells, 
26 Vv 


cells which will operate up 


ambient temperature; and 


hr 


Edwin L. Wiegand Co, 7500 Thomas 
Bivd, Pittsburgh 8, Pa., has all-metal 
far-infrared electric heaters for 
baking, drying, curing 


in- 


dustrial and 


dehydrating operations. One type has 
a standard medium screw base and 
another has bi-post terminals. 


Mystik Adhesive Product, 2635 N. 
Kildare Ave, Chicago 39, Ill, has 
No. 7000-G tape which is said to 
combine both high tensile and di- 
electric strengths with excellent bond- 
ing abilities at temperatures ranging 
from —100F to +S550F. It is classi- 
fied as Class H insulation. 


Electrons, Inc, 127 Sussex Ave, 
Newark 3, N. J., is producing two 
Xenon filled thyratrons having identi- 
cal electrical characteristics for appli- 
cation in motor control and ignitor 
firing circuits. Type EL C4J is for 
socket mounting and Type EL C4J/F 
for panel mounting. 


Perkin Engineering Corp, 345 Kansas 
St, El Segundo, Calif., offers a 125 v, 
25 amp germanium rectifier dc power 
supply. Model No. G 125-25 has 
4% voltage regulation from no load 
full Hickok Electrical 
Instrument Co, 10572 Dupont Ave, 
Cleveland 8, Ohio, has a Model 770 
oscilloscope with a 5-in. screen, wide 
range and high sensitivity 


to load 


Torsion Balance Co, Clifton, N. J., 
has subminiature toggle switches which 
reduce by half the size and weight 
required. Switches 
double-throw in sp and dp types. 
Contacts are rated for 10 amp at 50 
Potter Instrument Co, 115 
Cutter Mill Rd, Great Neck, N. Y., 
has cireuit elements which are said to 
have all the advantages of transistors 


heretofore are 


v de 


and magnetic cores without attendant 
disadvantages. Magnistors are classi- 
fied as amplifiers or bistable storage 
They affected by 
temperature extremes and will operate 


devices are not 


from 0 to 30 million cycles. 


American Solder and Flux Co, 19th 
& Willard Sts, Philadelphia 40, Pa., 
has a stearine fluxing stick for lead 
cable sleeve soldering. The stick con- 
tains an activating agent which works 
with the stearine to completely dis- 
solve metal oxides, thus enabling solder 
to flow freely at all times. 


Electro-Measurements Inc, 4312 S.E. 
Stark St, Portland 15, Or., has a 
(Continued on page 134) 





ST aed 


American 
Blower 


Reports on progress 


in power 


CP&L's new plant at Wilmington 
N 4 has been named the Louis } 
Slea Ele ic ~Gene , 
P in honor of the company’s 
dent. The first mammoth boiler 
of this outdoor type unit towers 
stories high, and produces steam up 
to 1.000° F with 1,600 Ibs. pressure 
per sq. in. CPXL’s system includes 
thres other large fuel-burning 
plants, plus three large hydroelectric 


plants 


AMERICAN BLOWER + CHURCH SEATS & 
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Carolina Power & Light Co. 
ups capability to 922,000 kw 


with new outdoor unit 


Carolina Power & Light Company's new steam plant reflects 


design progress, uses American Blower Dreft Fans 


The new Louis V. Sutton Steam Electric Generating Plant at Wilmington, 
N.C., is the Carolina Power & Light (¢ ompany’s first plant of outdoor type 
construction to be built entirely above ground. No. | unit, which went 
into operation July 1954, adds 105,000 kw to CPXL’s generating 
network, boosting total capability to 922,000 kw! 


Laid out for a maximum of six generating units, this new plant will 
be the largest in the company’s vast system . . . a system that serves over 
2,000,000 people in 30,000 square miles of the Carolinas. Its outdoor de 
sign saves on construction costs and time, and reflects CPXL’s many years 


of progress: continually expanding and increasing service to customers 


Along with cost-cutting outdoor construction, CPX&L chose efhcient and 
dep ndable equipment, including American Blower Forced and Induced 
Drait Fans 


(cross our nation, progressive, investor-owned utilities prefer American 
Blower equipment because it performs at peak efficiency, indoors or out, 
with minimum maintenance They know you can rely on American 

This is one of two American Blower 
Blower’s Forced and Induced Draft Fans, Fly Ash Collectors, Gyrol Fluid ” ; «: meee ~ ws 
Sirocco Forced Draft Fans installed on 
#1 unit at CPRL's Louis V. Sutton 
plant It is rated @ 140,000 cilm @ 
585 rpm @ 100° F @ 144" sp. 


Lee 
Pie aa 


Drives for boiler feed pump and fan control, and Heavy-duty Steam Coils 


May we assist in your progressive program? Give your nearest American 
Blower Branch Ofhce a call, or write us direct. 


Mechanical Draft Fans for Collectors and precipitators Heavy 


duty steam coils for Grol Fluid Drives for boiler 
induced and forced draft for dust and fly ash control 


high pressure duty feed pump and fan control 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN « CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary rporation 


AMER 


WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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More New Products 


(Continued from page 131) 

fault locating Wheatstone bridge dc 
field As a 
Wheatstone bridge, resistance within a 


can be 
For fault locating 


signed for operation 


zero to 1.2 megohm range 
measured directly 
measurements, Varley Loop ratios are 
' 
| 

1,1 


include 10 


4 and 1/9; Murray Loop ratios 


100 and 1,000 It can 


also be used as a continuity checker 


and provision is made for making 


capacitance checks for open line test 


capacit 


with use of an external ance 


standard and tone source 

Rust-Oleum Corp, 2425 Oakton St 
lil., for 
coating new or old galvanized metal 


Evanston has Galvinoleum 


surfaces without etching treatment 


Coating may be applied by brush or 


pray and available in red 


gray 
etallic or green Smithcraft Light 
i Div Ill., has 
duty industrial lighting fixtures which 


Chelsea 50 heavy 


provide 10 uplighting to minimize 


glare caused by contrast between 


ghted and dark areas 

Associated Rese: 6 W 
Belmont Av 
Mode $24 dk 
testing up tk 


offers 


Hypot dielectric 


SOOO y nsuiation 


ohms 


resistance up to 50,000 m 


Foxboro Co Mass has 


chart paper which improves legibility 


Foxboro 


instrument records Circu 


" rts are designed for use 


diment-free Type 1500 general 


parse nk and Type s1¢ 


I Stainiess 


o, Inc 
E.M.T. 


inside tk 


Iriangle Conduit 


New 


with 


Brunswick, N 
a smooth gloss 
pull 


yy Y 


facilitate wire 


anized with 


Illinois Testing Laborator 


cs Inc 
N. La Salle, ¢ ‘ 10, I offers 
distant reading electric thermometer 


ior measuring SO lo 


Ranges 
LOOT 


temperatures at 
cations as far as 1.000 ft away 
are available 


400} 


between and 


Victory Engineering Co, 


Union, N. J 


has a portable electric thermometer 


for use in air, liquids and bulk mate 


als. The Temprobe unit consists of 


a meter, two extension tubes and 


temperature sensing probe 
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@ WESTINGHOUSE rins 
! Ava ' Wes 


ne 


BULLS 
rp, Box 209 
pages, discuss 


magnetic 


4 mp 
lagamy 


ing equipment 


ze 


fluorescent luminaries 


@ ALLIS-CHALMERS BULLETINS 
. re ' e 4 


MI fs Tr M 


I ‘ : 
fully super- 


charged generator I " é ur 


transformer design 


turbine 
ar 


metal detectors 


@ METAL FILLER 


@ LIGHTING 


@ MINNEAPOLIS-HONEVW 
LETINS r : 
M 


contrellers 


nkage I 

motorized valve assemblies 
fleat Sheet 602 D 
cam programmers desigzt 


de ‘ ‘ nahiz be 
‘ } >t 


ratio 
nd 
and 
: : | } r is 
liquid level measurement 


carbon moneoxi‘e detector 


pressure 


lers 


@ TRANSFORMERS B 


@ak BULLETINS 
Schene 1 
+ 028 The ’ edit “Inestru- 
ment Transformer Buyers Guide r ns 


ASA t \ is itions, and 


I 
oll circuit breakers 


metal-clad sv itehgear r 


bine-generators 


@® WELDING ELEC KODE 


CABLE TROUGH 


EDDY CURRENT BRAKI 


PORTABLE rESTER 


SLEBSTATIONS 


rAKRIFFS 
\ 


@ SILICONE PAINT 
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ROCKBESTOS pro 


NEW HAVEN 4, CONNECTICUT 


ST. LOUIS + LOS ANGELES + NEW ORLEANS «+ OAKLAND. CALIFORNIA 


NEW YORK 


Heavy, felted asbestos walls ore then the impregnated asbestos is 
applied over and under the vor- compressed to a dense, homo- 
nished cambric topes . . . then geneous wall that ensures long 


thoroughly impregnated .. . cable life. 


seamless, impregnated asbestos walls 


Look beneath the braids of different 
kinds of N.E.C. Type AVA wire or cable. 
For the longer life that means real economy, 
look for the seamless, felted asbestos walls 
of Rockbestos A.V.C. Type AVA. 

Each asbestos wall in Rockbestos A. V.C 
is a dense, non-porous, permanently heat- 
resistant wall... a homogeneous “seamless 
tube” made of long, silky asbestos fibers 
felted to form a continuous wall under and 


CLEVELAND «+ DETROIT + CHICAGO «+ PITTSBURGH 
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DUCTS CORP. 


over the varnished cambric. Heat dissipa- 
tion is uniform. Dielectric strength is high 
and stays high. The seamless construction 
gives added strength against bending 
stresses. 

Get the complete story on the construc- 
tion and test specifications of Rockbestos 
A.V.C. Type AVA in the new booklet: 
“Specification RSS-88". Write for your, 
copy now. 





STOCKED COAST TO COAST 
Standard Rockbestos A.V.C. con 
struction (N.E.C. types AVA, AVB, 
etc.) ore avoileble tor immedicte 
thioment. Coll or write nearest 
branch office 
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\ 
Typical Lumatrol 
direct on ASTM BOOK 


General Electric 3 Heatir 
lumingire, os in- = | 8S 
stalled in many = temperature 
communities by | temperature 


the designs 


Long Island Light- is intended to « 
ing Co. pe ero 


HYPRAUCLIC STANDARDS 
dt il Standard t ] 1 
nt ontain 
Jan. 1953 eetings of 
Conference \ 
vended practi 
ind seals, exan 
fication, sample 
is, and a glossar 
Fiuid Power C 
Melrose Park, Il 
COMPRESSOR MOTOR CONTROL 
ition No 1120 12 page ¢ 
of synchr 


Minneape 
EAC PROCEEDINGS I 
(,eneral \ € of 


inci (Jan 


LUMATROL __ 


tA ntains a i nl 
bration requirement 
catior Each 8] fication 


Rates FIRST on all twelve specifications 


th specifi requirement sucl 


normally applied to this type light control plone 


nance, durability, cycling, crash 
nd performance summarized 


tarry Controls In 1000 P 
LUMATROL Photo-Electric Light Switch is the wisest investment you can make Watertown, 32 
in fully avtomatic control of street, highway, or any other outdoor lighting CONVEYOR SYSTEMS FILM - 


Life” is the title of a 


installation onsored by 


LUMATROL is simple, compact, light weight. Its exclusive omni-directional 
sensitivity integrates available light from all directions, minimizing location 
problems. 


it is easily adapted and installed on any luminaire, pole or arm, with plug-in 
feature. It provides accurate switching of illumination under all conditions 
of use. 

LOCK WASHERS 
And, LUMATROL is dependable. That's why it is being specified and installed nd Their Enginee 
by more and more forward-looking utility companies for the streets and 


highwoys which they serve 


FILM: PREFABRICATION OF POWER 
AND PROCESS PIPING \ f ] 


I 


BEG LLGlE. tT 


iecmonlenel 


ASTM DIRECTORY OF TESTING LABO- 
RATORIES—! ector nt ‘ 
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undertake Price 
for Testing Materia 


e St, Pt delphia Pa 


METAL FRAMING FILM A 6 
ds nda vie titled t’> 


framing ihr zt 


KUBBER 
y \ 
’ 


CARBIDE TOOL SELECTION 


riL™M WELDING LiGHut GAtLGt 
METALS AND ALLOYS 
4h. How to have clear telephone service... 
even in the middle 
of the proverbial 


“BOILER FACTORY”! 


ELECTRIC HEATING CALCULATOR 


GAI-PH¢ YN EK ... the wonderful 


rood GLY -ph ) 


new electronic telephone for noisy areas 


WELDING——A . ee rRY to talk to vour chief engineer while he checked 
\ 4 meters at a generator? Or to your produc tion manager while 
Mimosa im@iumiitiicim@ir uillitcem@e ll Milliolnr i eaiellla mm iit 
tion could be no problem at all, if vour man were talking to 
you on a Gal-PHONE. 

This ingenious electronic telephone—using some vacuum 
Tite Saculliius Ml Milli ome oglec Mt mei special base actually 
ELECTRONIC PAPERS creates a Zone of Quiet around the user’s head. His voice comes 

through clear as a bell, but the extraneous noise is effectively sup 
pressed. What's more, he can adjust his tele phone so that your 

conversation is clearer and the annovance of side-tone is reduced 

Best of all—it’s all much less expensive than building sound 


proof booths or such. Let us tell you more—send coupon today 


~ 


STROMBERG-CARLSON® 


FILM: A WAY OF THINKING—A f 
r, 16 i ir TELEPHONE DIVISION « ROCHESTER 3,N.Y. 
Please let us have more information on your Gat-PHones, for use in noisy areas. 


FIRM 


ADDRESS 


EEI Publication 


ee ee eae ee 


yn SIGNED 
ra 


Ave, Ne 


“ 
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KEES 


SOCKET 
METER 
COVER 


Fits all standard “‘S’ Type meters 


Made from 16 gauge zinc-coated, rust resistant steel and 

finished in gray baked-on enamel, the KEES Socket 

Meter Cover is designed to prevent breakage of glass on 

socket meters and to insure long service in any climate 
Outside diam.—8” and depth—55¢” and 
over. Metal cover is also reported to 
minimize damage from excessive current 
surge due to electrical storms 


Write P.O. Box 565 for Free Electrical Catalogue 


F. D. KEES MFG. CO. Since 1874 


BEATRICE _. NEBRASKA 








Cut labor and truck operating costs as much 


Save vp to 85% as 85%. M&M Brush Grinder chews brush 
and branches up to 6” in diameter into 
brush handling costs 
M&M Brush Grinder rapidly converts 
brush to chips and reduces piling, 
trucking, and burning costs. 


small chips and automatically blows them 
over the ground or into a truck. Compact, 
portable unit with its own power plant 
Haul it right to the job by jeep, or truck 
Fully enclosed mechanism is protected from 
dust and dirt and completely safe. Sturdy 
construction for long, satisfactory service. 


Write today for illustrated folder. 


BOOKS 


Books Received Since March 25 


Abstracts of the Literature of Semi-Conducting 
and Luminescent Materials. By Electrochemicol 
Society-0487. Published by John Wiley & Sons 
Inc. New York 16, N. Y. 159 pages, Price $5.00 
Electric Railway Engineering. By T. Ferguson 
Published by Macdonald & Evans Ltd, London 
England. 416 pages, illustrated. Price 57s.6d 
Servomechanisms and Reguloting System De 
sig. By Harold Chestnut ond Robert W. Moyer 
Published by John Wiley & Sons, inc, New York 
16, N. Y. 384 pages, illustrated. Price $8.50 
Electrons, Atoms, Metals and Alloys By Wil 
iam Hume-Rothery Published by Philosophical 
Library, Inc, 15 E. 40th St., New York 16, N. Y 
387 pages, illustrated. Price $10.00 

Analysis of Feedbock Control Systems By 
Robert A. Bruns and Robert M. Saunders. Pub 
lished by McGraw-Hill Book Co, New York 36 
N. Y. 383 pages, illustrated. Price $7.50 
ASTM Standards on Electrical Insulating Materials 
Published by the American Society for Testing 
Moterials, Philadelphia 3, Pa. 660 pages, illus 
trated. Price $5.50 


Methods of 
Professional Engineering 


pring Analysis. By D. W. Ver Planck and 
Pp shed by Jchn Wiley & So 
New York 16, N. Y 355 


e $6.00 


eacning 
rents to us Aa 
typical problem 
also assist young 
ecnnicians seekir 
gineering. Its basi 
hive step 
(1) define the 
attack; (3) 
(4) check worl 
result 
imerous exan 
many 


rineer 


Extending Magnetic Theories 


Ferromagnetic Domains. By K. H. Stewort. Pub 
ished by Cambridge University Press, 32 E 
57th St.. New York 22, N. Y. 184 pages, illus 
trated. Price $4.75 
Extension of the theories of spor 
neous magnetization is the principa 
aim of this monograph. But becaus« 
levotes one entire chapter to 
netostriction, it becomes of interest 
1 and research engineers wh 
ice noise radiation from 
power transformers. For such spe 
lists, it offers possible assistance 
n clarifying physical relationships 
and may eventually contribute 
solution of this perplexing problem 
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Power Systems Simplified 


Electric Travsmission & Distribution Edited by ‘4 3 f 

Bernhardt G. A. Skrotzk Published by McGrow- 

Hill Book Co, inc, 330 W 42,d St., New York 36 ‘ P a new superior system © 
Watiinin: Ser: thick: anemia aan CABLE and TUBING race ways 

varied experience in utility engineer- 


N. Y. 456 pages, illustrated. Price $7.50. 
oe “. GLOBE'S CABLE WAY 
engineering editor of long experience 
in electric power, this boek is aimed 
particularly at readers who seek 
broad understanding of utility sys- , : 
tems. Educational prerequisites for a A completely engineered system of cable ways, 
the reader do net.¢ 4 high school production produced and die formed for uniform- 
© FORCES GO NOL CkeesG Rigs Stade ity with up to twice the strength of ordinary trays, 
science and mathematics. The major by actual laboratory tests he universal splice 
portion of the book pertains to trans- , plate joins all parts through the side channels only. 
. All curved fittings are joined at the end of the 
; radius (no tangent material is required) permitting 
In utility organizations this book ° continuous curves. This feature provides greater 
should assist skilled workers and flexibility of application in tight places and creates 
technicians to understand the fune- an endless variety of combinations for a simple 
43 . solution to any design problem of change of direc- 
tioning of equipment on which they tion or elevation with a complete set of standard 
work. It might also help some engi- fittings. 
neering gra‘uat to orient them Comes in 6", 12”, 18” and 24” widths, in standard 
] 12’ lengths to further speed up installation time. 
Cable way can be cut to length at any point-—in- 
sides and bottom always smooth—all sections 
punched for easy installation—perfect fit at all 
times. Neat, clean and uniform in appearance. 


Write for new complete cotalog. 

How AC Machines React Distributors in all principal cities. a 

Ne Mein Contoct the Grip-Strut distributer under “Grating 
Transient Analysis of Alternating Current Mo sonbace in the classified telephone directory. 
hinery By W. V. Lyon Published jointly by problem 
The Technology Press of Massachusetts Institute 
of Technology and John Wiley & Sons, Inc, New 
York, 310 pages, illustroted. Price $7.00 


mission and distribution equipment. 


selves in utility careers. 


The book shows for the first time 
how the method of symmetrical com- 


ponents can be used to determine the 


transient behavior of polyphase ma- 
j 


nes under d 


yns Analysis of inductior 


chines, uniform-air-xap machines, and GENUINE — SIMPLE 


F 


ifferent operating n- . ei itn 


synchronous 


stationary rotors, stant, ane i T 
abie speeds are prese nted. The author S j VW Ee < L A i] ™ 


ASE analvsi } } Kirchhoff 
| “ON THE JOB” WITH POWDER 








lifferé 
300k 
designers 


of symmetrical components 


Purposes of silver plating need not be explained 
to you of the electrical field. 

The biggest problems of silver plating are its 
convenience, economy and thoroughness. ‘‘Cool- 
Amp” silver plating POWDER is the answer to 
? , these problems. 

Electronic Techniques ; “Cool-Amp”" deposits a genuine coat of sil- 
Superinents ta Gledveniés end Comentestion ver thet will not peel off and provides cool 
Engineering—2nd Edition. By E. H. Shulz, L. T maximum conductivity for copper, brass or 
Anderson and R. M. Leger. Published by Harper ’ c , bronze contacts. It has been proven equal to 
& baenpnense 49 E 33rd St., New York 16, N. Y ; any electroplating for bolted and stationary 
351 pages, illevtroted. Price $6.00 contacts and is far more adaptable .. . always 
. ready to use. 
tten originally as a laboratory “Cool-Amp" POWDER offers a quick and easy solution to heating due to oxidation, im- 
ide for college and war training proves the continuity of electrical service and reduces maintenance. 
programs in electronics. The new re- “Cool-Amp” is completely harmiess to the user ond is simple to apply. It con be used by 
vision orients it definitely toward col- any number of people at the same time. ON THE JOB, in underground vaults and substations 
lege use, but adds new materia! about and in hard-to-get-ct places. The only equipment needed is a shorp steel wire brush or 
oscillators, waveform control, and Gbrasive cloth, clean rag and water. 
transistors Dompen a rag, dip in “Cool-Amp” ond rub on surfoce. One pound will silver plate 

But its treatment of testing equip- approximately 6,000 square inches. 
ment, component characteristics, and $13.50 PER POUND SHIPPED PREPAID 
circuits couk ove aly 1 to tility - 

Sanaa ae ne Be <p valrlgsnen: WRITE FOR FREE SAMPLE AND QUANTITY QUOTATIONS 
kr owledge to operate and service GENUINE * SIMPLE SILVER PLATING 


tility electronic equipment. Rapid 


growth of carrier and microwave sys ; 
tems and, more recently electronic fa) 'e 
high-speed relaying, make such skill : 

. 


increasingly essential. Dept. EW, 8603 S. W. 17th Avenue Portiand 19, Oregee 


ferential equat I 


Le «2 


iis book, as its title suggests, was 
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Day after day, week after week, your instru- 
ments steadily use up charts, inks, thermo- 
couple wires, tubes, wells—all the expendable 
accessories that require regular replacement 


If you've been buying your supplies on a hand 
to-mouth basis, you're missing out on some 
sizable savings. Honeywell has developed a 
modern purchasing plan that gives you new 
economy, convenience, and quality. This new 
plan provides assistance in selecting the right 
supplies and sets up a custom-fitted schedule 
for buying that will cut your inventories 
simplify your purchasing, and save you a big 


percentage of your annual bill 


New HSM Plan 


Foundation of this new plan is your Honeywell 
Supplies Man. He is trained in the Honeywell 
factory and has a broad and thorough know 

f instrumentation. A full-time supplie 
pecialist, your HSM gives you personalized 


expert service 


These men are strategically stationed through 
out the country to serve you. They will help 
you plan your purchases to get maximum quar 

tity discount keep your inventories bal 


inced and always up to date 


Here's how the plan works 


1. Survey plont— Your Honeywell Supplies Man 
checks annual consumption of each supply 
item in your plant and establishes minimum 


inventory needs 


Detail requirements— He then shows you what 
you can expect to purchase during the com- 
ing year to keep adequate stocks on your 


shelves 


Assist in selection— He keeps you up to date 
on newest developments, and recommends 
specif types ol equipment wherever your 


present buying can be improved. 


Estimate savings — Next, he prepares a blanket 
annual order, grouping like items to get the 
biggest quantity discount. Savings may rur 


w high as 50 


Schedule deliveries— Finally, he arranges 
regular delivery schedule that assures that 
you will always have idequ ite supplies on 


mind 


Give your Honeywell Supplies Man a call. He's 
at your local Honeywell office : is near as 


your phone 


Boiler tubes 


protected against 


overheating by 


— 
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General tew of Pennsylvania 
Power & Light Co.’s Martins 
Creek Station. Inset shows a sex 
tion of the boiler board on which are 
mounted (arrows) the Electronih 
System for scanning boiler tube 
temperatures. Instrument at the 
right is a multipoint Electronih 
instrument for recording air, flue 
gas, feedwater and steam tempera 


tures, 


iv VERE ERAES Eid 


scanning system 


BS during start-up periods and during normal scans through the entire series of points. If any 
operation, boiler tube temperatures need watch exceed a preset limit, the instrument instantly starts 
ing as a means of guarding against dangerous to record those dangerous spots and at the same 
temperature stresses and possible rupture. The large time operates an annunciator. At the flip of a switch, 
number of points that require attention, however the operator can stop the automatic scanning and 
makes this an expensive job for conventional record focus attention on individual banks or individual 
ing instruments. With the ElectroniK Scanning noints in a bank 

System, this important task can be done at excep ; 

tionally low cost per point. Furthermore, tempera [his centralized system keeps operators fully in 
ture data from ail boiler tubes can be centralized on formed on boiler tube temperatures helps in re 
a single instrument ducing maintenance and speeds the start-up opera 
tion. Similar instrumentation can also be applied to 


As an example of how this versatile temperature 
monitoring temperatures of turbine bearings, pumps, 


canning system works in a power plant, take a look 
at the installation picture above at the new Martins 
Creek Station of Pennsylvania Power & Light Com 
pany an outdoor design, engineered by Ebasco 
Services Incorporated. Mounted on the boiler contro! 
—- is the Scanning System, consisting of an 
ElectroniK recorder and its switching unit 


hydraulic couplings and other vital locations 


For a discussion of how this and other Honeywell 

instrumentation can be applied advantageously to 

your station, call your local Honeywell sales engineer 
he s as near as your phone 


Thermocouples at selected tubes in the several super MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndus- 
heaters are connected to the Scanner in six banks of trial Division, Wayne and Windrim Avenues, Phila 


nine points each. The instrument automatically delphia 44, Pa in Canada, Toronto 17, Ontario 
@ REFERENCE DATA: Write for Data Sheet 10.0-9, “E’ectronikK Scanning System and for Catalog 9050, “instrumentation for Steam Power Plants 


H Honeywell 


BROWNR ItNKNSTRUMEN TS 
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MANUFACTURERS AND MARKETS 


Fluorescents Economical at 400 Cycles 


A new, efficient general lighting 


n, seen as a forerunner of many 


industri: commercial and in 
installations, was 
ed \ ] ut | College 

Y. Installed in the 


Alumni 


HWona 


mon 


compiet d 


House, the system is 


the first application of 
fl 


uorescent imp Op- 


ree 


ry the 

stem calls 
eight-foot 

on 400-cycle 

requency from 
red ‘ 2 


ic Wallage rating 


source for the sys 


phasc fyi) and 


CVCies 


6H00 } phase, 400 


d to be tO Cy to 


A simplified wiring system reduces 


the number of circuits from 8&4, for 


the lighting originally considered, to 


‘ 
14 for 


the 
benefit of 


the 


400-cycle design 


Chet the system is that 


i represents most 


economical 


method yet devised for obtaining 


higher levels of light in highbay areas 


John H. Campbell, GI 


engineer who 


according to 


illuminating conceived 


and developed the techniquz 


The system cost about 10 less to 


install than an incandescent-mercury 


system originally considered for the 


142 


field house. In addition, the 400-cycle 


system offers an estimated 50 Sav- 


nex it 
ws In 


annual operation and mainte- 
while 
light 


Ihe problem at the field house was 


nance costs producing 20 


higher levels of 
to illuminate 44,000 sq ft of floor area 
to a maintained light level of 45 ft-c 
Fluorescents were considered desir 
relatively 


the 


in order to avoid the 


high brightness inherent in 


above system. High-frequency made 


luorescents practicable for this in 


stall 


ition because each fixture weighs 


0 lb less and wiring costs are lower 


Lighting made the 35 fixtures 


Westinghouse Control 
Has No Moving Parts 


Westinghouse Electric Corp has de 


veloped control system without 


moving parts industrial 


Cypak 


lor applica 
they 
consist of circuitry built around 
amplifiers 


said to be 


tions systems as 


are 
called 
and 


magnetic transistors, 


which are “ultra-reliable” 


because of their lack of moving parts. 


be built that 


limit in a 


Systems can exceed a 


20-million cycle matter of 
hours or days without deteriorating 

A director systems department has 
established to build 


and sell the systems, according to John 


been engineer, 
K. Hodnette, Westinghouse vice presi- 
It will be managed by L. W. 
and will be located in the 
Pittsburgh area 


Gent 


Golden 


First Quarter Sales: 
A-C, GE, Westinghouse 


Sales for the first quarter of 1955 
are reported according to informa- 
tion received up to press time. 

Allis-Chalmers Mfg Co — Sales 
amounted to $126,379,016. For the 
like 1954 period, amounted to $123,- 
617,280. Unfilled orders as of March 
31, 1955 amounted to $136 million 
as compared with $173 million as of 
same date in 1954 

General Electric Co Sales 
amounted to $765,907,000. This is 
within 2% of the all-time sales record 
established in the first 1953 quarter, 
ind an increase of 7% 
quarter of 1954 

Westinghouse Electric Corp—Dur- 
ing January and February the com- 
pany booked “more orders for heavy 
power equipment than in all of last 
year, but at prices.” Budget 
forecasts billed 


‘approaching the record established in 


over the first 


lower 


called for net sales 


1954, and new orders received prob- 
will exceed last 
than 10° 


ably 


years mark by 


more 


U. S. Aluminum Production 


Primary 
United 
Aluminum 


130.272 


aluminum 
States 
Association, for March was 
from 116,236 
n February and from 122,339 tons in 
March, 1954 [otal for the 
through March was 374,711 tons, an 


production in 


the according to the 


tons, up tons 
yeal 
increase of 65,643 tons for the corre- 


All-time record 
productions were established in March 


sponding 1954 period 


ind in the first 1955 quarter 


Copper Production Up 


U. S. primary 
for March was 98,908 tons, up from 


copper production 


89,078 tons in February, according to 
the Copper Institute. Refined copper 
production was 134,933 tons in March, 
123,162 
Deliveries to fabricators 
were 130,586 tons, up about 22,000 
tons from 108,503 tons in February 
Refined stocks at the end of March 
were reported as 46,091 tons, an in- 
crease from 44,579 tons in February. 
(More M & M on page 144) 


an increase from tons in 


February 
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Manufac 


You can recommend this radiant heat panel confidently 


The wall-mounted heating units illus- 
trated above are made and sold by the 
Berko 
Queens Village 
Berko 


the comfort 


Manufacturing Corp 
N. ¥ 


enthusiastic 


Electric 
Owners of such 
heaters are about 
convenience and safety 
they provide 

The heating elements in these heat- 
ers are Pyrex Radiant Glass Panels 
You can expect your customers to have 
confidence in any heater you may 
recommend with a Pyrex panel heating 
element, as they are already familiar 
with other Pyrex brand products hav- 
ing excellent heat-resistant qualities 

Pyrex Radiant Panels are made of 
heat-resistive glass with an electrically 
conductive coating inseparably bonded 
to the entire back surface. Thin silver 


strips bonded to opposite edges of the 


¥ 
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panel distribute the current ever ver At 400°F. over 75% of the panel's 


its entire le ind breadth. [hrs pro heat energy is emitted in wave lengths 


vides completely uniform heat radiation of four microns and longer. This energy 


provides instant warmth and comfort 
Efficient 


Pyrex Customer benefits 


Panels radiate about 


Radiant 
double the heat of a metal-finish radia Pyrex panels provide clean, draftless 
tor at the same operating temperature heat and the panels themselves are easy 
This high 


bring the 


degree of efficiency helps to wipe clean. Free dust particles will 


of electric within not adhere to or carbonize on them. In- 


Also, there 


neat 


reach of more homeowners the-wall installation leaves completely 


is little initial surge of current when free floor space and installation is easy 


these panels are turned on—another [here's space saved, too, because there 


Every room is in 


point of economy 
The coated side of the panel itself 
With the addi- 


reflector, as much as 


acts as a heat reflector 
tion of a metal 
80% of the input energy is available 
as heat radiation from the panel's un- 


coated side 


is no heating room 
thermostatically 
The glass is high in physical strength 


dividually controlled 
It's safe and durable. 

For additional technical information 
on Pyrex Radiant Panels, write, wire 
or phone. 


CORNING GLASS WORKS, CORNING, N.Y. 


25 Crystal Street 


Conung means cesearch in Gadd 











A new mastic compound 
containing penta, formu- 
lated by the Osmose Lab- 
oratories to PROTECT 
THE ROOF of standing 


poles, 


Write For Complete Details 


© §$ &:.8 3 8 
WOOD PRESERVING CO., OF AMERICA, INC 


980 Ellicott S$ ee 





STRENGTH, ENDURANCE 
Meet the Test! 








Guy and Messenger Strand 
IN THE FIELD as in laboratory tests 


@rapo Galvanized Steel Strand 
able of withstanding 





proves itse lf « ay 


severe punishment Steel's inherent 
strength and durability are combined 
with definite economies in every size 
and grade of @rapo Steel Strand. 
You'll find the heavy, ductile, tightly- 
bonded zir coatings, applied by the 
famous @rapo Ga 
vide lastir g protection against corrosion, 


lvanizing Process, pro- 


Contact your jobber of @rapo 
Galvanized Products or write 
direct for further information! 


INDIANA 
& wire’ COMPANY 
MUNCIE. INDIANA 


American Brass to Start Western Mill 


4 $13 million brass mill in Los Angeles County, Calif, will soon be under 
construction by The American Brass Co, John A. Coe, Jr., president of the 
Waterbury The new mill will be built for the produc- 

n of copper and copper-base alloys in the form of sheet, strip, rod, tubing 

nd drawn copper products. Annual capacity is estimated at 30 million pounds 
When in full operation, the mill will furnish employment for about 500 persons. 


Conn, firm announced 


The new plant will be located on a 45-acre site, be one-story construction, 
some 330,000 sq ft of floor area, and be equipped with overhead crane 

rvice throughout 

He was San 


Russell Epley has been named manager of this new facility 


ncisco district sales manager 


s-Chalmers Manufacturing Co 


ater developed that the A llis- 


Honeywell, Raytheon Set 
Up Computer Company 
Minneapolis-Honeywell Regulator result, the Authority approved award 
Co of Minneapolis, Minn., and Ray 
on Mfg Co of Waltham, Mass., 


formed a jointly-owned corpora been made for the major electrical 


Chalmers bid was informal and, as a 


to Brown Boveri Corp 

With this award, commitments have 
to be known as Datamatic generating equipment. The turbines 
$10,138,000 were awarded to 
Baldwin-Lima, 


yn, to engineer and market costing 


w, large, highspeed electronic data- Allis-Chalmers and 
yrocessing systems for use in business while the sixteen generators costing 


nd government. Honeywell will have $14 million were awarded to General 


in 
and Raytheon a 40% interest Electric Co 
new company. The firm, to be 
headquartered in Waltham, Mass., will 


have its own administrative officers 


Bell Lab Develops 
Miniature “Brain” 


Bell Telephone Laboratories of 
New York has developed a miniature 
electronic “brain”, known as TRADIC, 
rRAnsistor-DIgital Computer. This 
device is believed to be the first all- 
transistor computer designed that will 
probably occupy less than 3 cu ft. 
Its immediate application is for the 


ind directors 


Brown Boveri Awarded 
N.Y. Transformer Contract 


Brown Boveri Corp of New York 
varded a contract for 
Power Authority 

of New York for its St 

Lawrence River project. The bid price U.S. Air Force 
was $1,541,480 The “brain” 
transistors. It also contains nearly 
11,000 germanium diodes which serve 


thirteen 


contains nearly 800 
When the transformer bids were 


opened, the apparent low bidder was 
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as the electronic equivalent of 
one-way switches. 

TRADIC can do 60,000 additions 
or subtractions, or 3,000 multiplica- 
tions or divisions a second. A typical 
problem fed into the machine requires 
it to go through about 250 steps of 
computation. It can run through an 
entire problem of that complexity and 
provide an answer in about 15 thou- 
As many as thir- 
teen 16-digit numbers can be handled 
simultaneously 


tiny 


sands of a second 


MANUFACTURING BRIEFS 


Johns-Manville Corp expects to com- 
plete its 
Lompac, Calif., 


synthetic silicates plant at 


diatomite mine in 


early 1956 lso, the first half of the 


“largest asbestos mill in the world” 
has been completed 
Jeffrey Mine 
the entire mi 


1956 


at the company's 


Asbestos, Quebec, and 


should be finished in 


Improvements are being made 


to existing Transite asbe 


stos-cement 


pipe machines for a one-third increase 


in Capacity 


Essex Wire Corp of Fort 
has acquired the physical 
J. M. White, Inc of Philadelphia, Pa 
Present p . re to operate the 
facility as the J. M. White Division 
Essex Wire Corp 


Wayne, Ind 


assets 


Insulated Wire Co, Inc of 
N. Y 
tion capacity with the completion of 


Tensolite 

Tarrytown doubled its produc- 
new plant additions. Usable plant area 
has 


been increased to 25,000 sq ft 


Cleveland Crane & Engineering Co of 
Wickliff, Ohio, 
vation for a $300,000 air-conditioned 
The brick struc- 
ture will be 128 x 71 ft 
floor section at measuring 
25 x 138 ft. Cleveland Crane is a 
subsidiary of McNeil Machine & En- 


gineering Co 


recently started exca- 
engineering building 
with a sec- 


ond rear 


Electric Machinery Mfg Co of Minne- 
apolis, Minn., 
3,400-kw. 
driven by a 


has furnished two 


4,160-v generators, each 


Baldwin-Lima-Hamilton 
Corp 9-cylinder, 257 
4,800-bhp engine. The installation is 
at the Great Bend, Kan., plant of the 
Central 
Association, 
the plant 
10,520 kw 


2-cycle, 


-rpm, 


Kansas Electric Cooperative 
Inc These boost 
generating 
all installed 


units 


capacity to 
a 


since 194 
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SALES ASSIGNMENTS 


COMPANY STAFFS 


A. B. Chance Co has named J. 5. Curt- 
wright, with the company for 16 years, as 
director of Centralia, Mo., sales service 
office and the field sales force. His title 
will be sales manager of electrical whole- 
saler products, responsible for sale and 
distribution of products through electrical 
wholesalers. 


BullDog Electric Products Co has as- 
signed Gordon J. McCormick, who re- 
cently completed the company's field en- 
gineering program, to its Boston District 
office. Formerly, McCormick associ 
ated with Minneapolis-Honeywell Regula- 
tor Co and the Security Companies. 


was 


Westinghouse Electric 
nounced the following 
changes in the field: T. P. J 
recently Philadelphia District 
assistant mm 
Atlantic Region; T. E. Stieber, 
electric utility regional manager 
Jones; and Robert N. Andersor 
ompany 27 } I 
manager of the Atlant Region 
} als nno ed that its Salt 

has been 

District of 


nana- 


Corp has an 
personnel 
until 
manager, was 


sales 
nes, 
named anager of the company’s 
formerly 
succeeds 
with the 
years as ecame electric 


itiuty 


Allis-Chalmers Manufacturing Co 
nade R H Lode ke ial er new 
Machinery office 
Medical ling in 
Christ ‘ rodeke had en a 
; Dis- 


O41 
’ 


Beaver Pipe Tools, Ine, has appointed 
Ned Dengler as D 
with headquarte rs i 
ring southern Ohio, I: 
ginia, and Kentucky 
was associated with Bir 


manager of sales 
Warren, Ohio, and 
West Vir- 

Dengler 
gham-Herbrand 


diana 
Formerly 


Corp 


Kerite Co has named 
2 manufacturers’ 
1946 


saies and ¢ 


Robe rt A Yo ing, 

representative for the 
> 

as Pacife Coast man 

ngineering for 

railroad, and industrial 

‘ t Adjoining 


to operate his 


oas and 


REPRESENTATIVES 


nted 
, Oakland, 

southern 
rthern 


Standard Transformer Co has ap; 
H. Ormond, 2519 7t Ave 
t representative 


Nevada 


New Virginia Steam Plant 


Excavation 
000-kw 


new 225,- 

Ap- 
Glen 
Lyn plant in Giles County, Va., has 
started. The utility estimates 
that the unit, to be completed in 1956, 
will cost about $26.4 million 


work for a 
steam unit at 


Co's 


generating 


palachian Electric Power 


been 


GUY GUARD 
TROUBLES 


= this easy 
Baa Hlercbal 


way 


7, 


DRIVE 
NAIL 


HOME 


ATTACH 
CLAMP 


Economical 
Guard 

that can't 
go wrong” 


COSTS 1/5 LESS 
aaa THAN METAL GUARDS 


NO MAINTENANCE PROBLEM 


FLEXIBAL Guy Gwords provide the flexl- 
bility thet yields with the blew ond 
cushions the impact Aluminum -painted, 
they increase the doy ond aight visibility. 
Easiest guard te handie, simplest ond 
Quickest to install-—by all odds sofest in use, 
with @ proven record of greatly reduced 
losses. Specify it for better eppecrence, 
grecter convenience, ond major sovings, 


Used and Praised by Constantly 
Growing List of Utilities 


Write for Free Sample and Prices 


TEN 


COMPLETE 
SETS IN THIS 
LIGHT EASY 
TO HANDLE 
CARTON 


IMMEDIATE 
DELIVERY 


ONE 


SEE YOUR JOBBER 


§. E. OVERTON 


COMPANY 


me . A 





NEWS ABOUT PEOPLE 
PGE Elects Warren New President 





Portland General Electric Co has elected Executive Vice Pres Frank M 
Warren, Jr, as the utility’s new president and Thomas W. Delizell, chairman of 
the board, as executive head. Warren replaces James H. Polhemus, who announced 


his retirement after 15 years as president. 
After finishing Harvard Graduate School of Business in 1937, Warren joined 


PGE to conduct statistical studies. He was made assistant to the retiring president 


three years later. And in 1942 he was elected a vice president; in 1947, executive 


vice president 


F. M. WARREN 


Deizell has been associated with PGE s chairman of the board since reo! 


inization of its predecessor company Portland Electric Power Co, in 1948 As 


independent trustee of PEPCo for nine years, Delzell authored the reorganization 
plan adopted. In 1938 and 1939, he was assistant public utilities commissione: 
of Oregon 

Polhemus, genera! manager of the joined 
PEPCo as executive vice president n roceeding 
moved up as PGE president in 1940 


T. W. DELZELL 


tL. D. Anderso: irst vice president, has been elected executive vice president 


Northern Indiana Public Service Co. And Rollin M. Schahfer, chief engineer 
1 James ( Sackman. general sales manager, have been elected as vice presi- 
dents in charge of engineering and electric operations and of sales, respectiv 
The new vice presidential posts were created as a result of increased company 
expansion and development over recent years 


NIPSCo in 1924 as cadet engineers 


| three of the new officers joined 
The new executive vice president, be- 
fore his election as a vice president in 
1938, served as mechanical engineering 
assistant, gas engineer, district manager, R. M. SCHAHFER 
division manager, and general service 
manager. In 1949 he was elected presi- 
dent of the Indiana Electric Association 
Schahfer has been superintendent of 
electric transmission department, district 
manager, mechanical and electrical en- 
gineer in the general engineering depart- 
ment, and chief engineer of the company 
Prior to his appointment as general sales 
manager in 1935, Sackman served in 
various sales department posts 


E. D. ANDERSON (More News About People on page 148) J. C. SACKMAN 
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\\ pM==MIONIGHT—, AM 


\ 


EVER TAKE A METER READING 


ON YOUR 


ele} 118), lev we le), a> 6-5 a a Be 


.ell System communication engineers will help you 
take a good. close look at your communication svs- 


tem ...datnocostto vou. 


Your Bell Telephone ompany will make a com 
prehensive survey to help you get the best use of 
vour facilities...local exchange, long distance. 
mobile, teletypewriter, metering and supervisory 


control ...all the communications vou use. 


TELEPHONE TELETYPEWRITER 


MOBILE RADIO 


These surveys ime lude recommendations to give your 
operation the best communications at the lowest 


Many 


rearranged or added services or facilities on the 


possible costs. companies have changed. 


basis of these surveys. 


* If you are interested in a Bell System communication 


survey without charge, call your local Bell Telephone 


representative now. 


a 
BELL TELEPHONE SYSTEM ‘a 
Sad 


TELEMETERING AND REMOTE CONTROL CHANNELS 








SWITCHES 


Your Assurance 





Systems In All Public 
Utility, Industrial 





The World Standard 


SAUTER TIME SWITCHES 
ore _proterved for precision, perfect 
U tion, lower maintenance 
costs, ond performance perfection 
even under the most adverse 
weecther conditions. 
Availabie either with synchronous or escapement 
Swiss precision clock-movement, hand-set 
or astronomical dials. 
Write for Complete Catalog 
There is a Sauter Time Switch 


for Every Use 


“More Reliable than the Personal Touch" 


Paul- Reinhart co..inc. ' 


10 Beaver St., New York, N.Y 





Exclusive Representative 
for Souter Switches 


CAN soni A:) 
pe 
ALL-PLASTIC 


QUALITY 


1. provide distribution circuits 


, ~2 
2. deliver power to homes A 


pra and factories 


The quality of Ankoseal is insured by rigid 
controls during manufacture. The results are 
high dielectric strength, dependability, long 
service life and quality service at low cosi. 
Made for cerial, duct and direct burial in- 
stallations. Write for information on specific 
installation requirements. 


THE ANSONIA WIRE & CABLE COMPANY 
ANSONIA, CONNECTICUT 


Renwick Advanced to VP 


Southern California Edison Co has an- 
nounced the election of Bruce Renwick, gen- 
eral counsel of the utility, as a vice president. 

Renwick left his private law practice in Los 
Angeles to become assistant counsel of the 
Edison organization in 1942. Six years later 
he was advanced to the post of general counsel 
in the company. 

Previous to entering private law practice, 
the new vice president had taken a law degree 
from Stanford Law School in 1928 and had 
been associated with the Los Angeles law firm 
of Farrand & Slosson. At present, Renwick is 


a member of Edison Electric Institute’s legal 
committee. B. RENWICK 


DeBellis Wins 1954 Lamme Medal 


Aldo M. deBellis, assistant electrical engineer 
with Consolidated Edison Co of New York, 
Inc, has been awarded the 1954 Lamme Medal 
by the American Institute of Electrical En- 
gineers. 

[he award honors deBellis “for his con- 
tributions to the design and development of 
power station equipment, especially air insu- 
lated, phase isolated, metal-clad high voltage 
bus structures, and disconnecting switches.” 
[he medai will be presented at AIEE’s summer 
meeting set for Swampscott, Mass., June 27- 
July 1. DeBellis has been engaged in electrical 
design for generating stations for 35 years. ,¢ MM. deBELLIS 


PERSONAL BRIEFS 
Concord Electric, AlEE 


Robert A. Ferreira, with Concord Electric Co since 1935, has been appointed 
manager of the utility ... A. P. Fugill, chief electrical engineer of Detroit 
Edison Co’s planning and project engineering department, has been named 
a fellow of American Institute of Electrical Engineers. The honor recognizes 





his contributions to power system design for a large utility during periods 
of rapidly increasing load demands in the Detroit area 


Wisconsin Public Service Corp 


D. E. Goggin has been named head of the rates and research department 
of Wisconsin Public Service Corp. He succeeds Harry I. Miller who was 
recently elected a vice president of the company (EW, March 28, p 36) 
Goggin joined Public Service in 1923 in the Milwaukee office. He was trans- 
ferred to Oshkosh as rates and research assistant in 1944 


Municipal Groups Elect 


California Municipal Utilities Association in Sacramento has elected Carl L. 
Richey, of Sacramento Municipal Utility District, president, and Paul Beermann, 
of San Diego Water Department, vice president . . . J. W. Andersen, general 
manager of Muscatine Municipal Water & Electric Plant, has been elected 
president of the lowa Association of Municipal Utilities. 
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PERSONAL BRIEFS the Remarkable 


Federal Power Commission has an- 
nounced the appointment of Louis 
Zanoff, FPC member since 1935, as 
an assistant chief of bureau of rates Y O . 4 N U 
and gas certificates. He succeeds 
Edgar S. Coffman who recently became cannot be loosened by vibration 
regional engineer at the commission’s ® only ONE nut necessary 
Fort Worth office ® easier to install 
Galvanized ANCO NUTS save time and money 
John F. Haines, formerly vice presi- hn Senoteeiilitlicn eller unuseid trent end 
dent and chief engineer of McCauley dependability. They're practically standard 
Industrial Corp, has joined American equipment for power line clamps, cross-arm 
lat di Ss ve 9 
Locomotive Co as chief development eraces, Pe _ oe rans 
mission owers 
engineer of atomic products Only one nut is necessary for a permanent 
connection the nut and lock ore a single 
Nicholas J. Lesselyoung has been ap- unit. Galvanized ANCO NUTS require no special ‘ 
pointed a member of the Public Service tools they're ecsily installed—or removed \ 
——by unskilled labor with any ordinary wrench 
ssion Wisconsin, succeeding ANCO LOCK NUTS 
Commi na, Wa » 5 And galvanized ANCO NUTS provide top-notch 
W. F. Whitney whose term expired porlovmanen venle cdlies bo etitiwed 
March 7. Whitney will continue his ; the locked nut cennot slip vibration 
vonized with standard 


duties as president of the commission tends only to tighten an ANCO NUT U. S. or SAE thread. Also 
Investigate the Galvanized ANCO NUT today available ae ta tt 
you'll find it's the best answer to your bronze, aluminum, stoin 


ere made in all standard 


sizes, either black or ga 


until year-end to finish work on pend- 
ing cases fastening problem less steel, ef¢ 
John P. Buehler, retired U. S. Army ne ee ee Heaemation, and pelecs 
colonel with the Corps of Engineers ® 
and one-time Seattle District engineer, NUT C0 INC 
* . Lebanon, Penna. 
has joined Bechtel Corp as an execu- 
tive engineer. He will be attached 
to the company’s Power Division head- 
quarters in San Francisco on special 
studies and assignments 


Leeds & Northrup Co has named 
Alfred E. Tarr, former manager of 
the company’s Sales Engineering Divi 
sion, as assistant to the president of 


the company 


Westinghouse Electric Corp has named 
M. E. Fagan, Jr, who joined the com- 
pany in 1946, as manager of the 
Transformer Division’s ordnance de 
partment, recently created as a separate 
administrative unit in the division 
For the Gearing Division's new 
hydraulic drives department, an out 
growth of Schneider Manufacturing 
Corp, a recently dissolved subsidiary 
Westinghouse has appointed S. M e When you think of hazards at your properties, think of PAGE 
Johns as sales manager; T. P. Dunkin, And when you think of protection against hazards, think again of 
manager of manufacturing; and P. L. PAGE. Whether you choose heavily galvanized Copper-Bearing Steel, 
Fosburg, engineering manager corrosion-resisting Aluminum, or long-lasting Stainless Steel, PAGE 
Fence is quality controlled from raw metal to rugged fence erected on 
metal posts deep-set in concrete. Available are 8 basic styles, varied 
by heights, types of gates, top rails, and barbed wire strands for 
added security. Finally your PAGE Fence will be expertly erected by a 
reliable, technically trained firm. For important fence data and name 


Kuhlman Electric Co has appointed 
Dr William T. Sackett, Jr, manager of 
research. Previously, Dr Sackett spent 
five years as a senior engineer and of nearest PAGE fire — 
assistant chief of the Electrical En 


gineering Division of the Battelle 


Wrlle 1o PAGE FENCE ASSOCIATION in Monessen, Po., 
Atlanta, Bridgeport, Chicago, Denver, Detroit, Houston, Los Angeles, New York, 
Memorial Institute, located in Colum Philadelphia or San Francisco 


bus, Ohio PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 
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SPECIFY 


Grip-lite 


EXPANDING ANCHORS 


GRIP-TITE MANUFACTURING CO. 


WINTERSET, IOWA 
° IN CANADA: LINE AND CABLE ACCESSORIES, LTD. * TORONTO 


a 

in stock 
CERTIFIED QUALITY... 
QUICK DELIVERY 

PRODUCTS: Carbon, Alloy & Stainless Steel 
Bars, Structurals, Plates, Sheets, Tubing 
Reinforcing, Babbitt, Machinery & Tools, etc. 


JOSEPH T. RYERSON & SON, INC, PLANTS, NEW YORK + PHILADELPHIA « CHARLOTTE, N.C. 
BOSTON «+ CINCINNAT! + CLEVELAND «+ DETROIT + PITTSBURGH + BUFFALO « CHICAGO 
MUWAUKEE «© ST. LOUIS + LOS ANGELES ©¢ SAN FRANCISCO «+ SPOKANE «+ SEATTLE 


“Pioneers in the Anchor Field” 








WHAT'S NEW? @ 


We're interested . and so are Electrical World's 
’ ' ' ; 
readers Are you all steamed up adout your new 


r ! 
product, new plant or expanded facilities? Got some 


red hot new literature, research results oT a new pro 
duction method? Any financial, product design changes 

shifts in executive personnel—consolidations ? What 
ever you have, World makes it easy to bring it to the 
reader's attention. Write for the booklet... “Hou 
To Get Maximum Value Out of The News Releases 


You Write For Ele rt al W orld 








MEETINGS 
CALENDAR 


An extended list of coming meetings 





appears in the last issue of each month. 


MAY 


ILLUMINATING ENGINEERING SOCIETY —Mic 
western Regional Conference, Edgewoter 
Beach Hotel, Chicago, May 2-3; Canadian 
Region, Mount Royal Hotel, Montreal, May 
12-13; East Central Region, Abraham Lin- 
coln Hotel, Reading, Pa. May 19-20 


RURAL ELECTRIFICATION ADMINISTRATION 
6th Annual Operations & Maintenance 
Conference, Shirley-Savoy Hotel, Denver 
May 2-5 


EDISON ELECTRIC INSTITUTE—Transmission 
and Distribution Committee, Statler Hote!, 
Detroit, May 3-4; Spring Meeting, Purchas 
ing and Stores, Dinkler Tutwiler Hotel, Bir 
mingham, Ala., May 8-11; Prime Movers 
Committee, Biltmore Hotel, Los Angeles, 
May 9-10; Accident Prevention Committee, 
Pfister Hotel, Milwaukee, Wis., May 9-10; 
Commercial Electric Cooking Conference, 
Sheraton Hotel, Chicago, May 10; Electri- 
cal Equipment Committee, Rice Hotel, 
Houston, Tex., May 16-17; Industrial Re- 
lations Committee jointly with Personnel 
Administration Section, Southeastern 
Electric Exchange, Netherlands Plaza Ho- 
tel, Cincinnati, May 19-20; Dealer Coordi- 
nation Workshop, Webster Hall Hotel, 
Pittsburgh, Pa., May 19-20. 


AMERICAN PUBLIC POWER ASSOCIATION— 
Annual Meeting, Jacksonville, May 3-5 


AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS—Middle Eastern District No. 2 
Columbus, May 4-6; Electric Heating Con- 
ference, La Salle Hotel, Chicago, May 
10-11 


NATIONAL ASSOCIATION OF ELECTRIC COM. 
PANIES—Annual Meeting, Mayflower Hotel, 
Washington, D. C., May 5. 


WISCONSIN UTILITIES ASSOCIATION—Home 
Service Conference, Edgewater Hotel, Mad- 
ison, May 5-6. 


NORTHWEST ELECTRIC LIGHT & POWER 
ASSOCIATION—Business Development Sec- 
tion, Hotel Utah, Salt Lake City, May 9-11. 


ELECTRIC COMPANIES ADVERTISING PRO- 
GRAM—Copy Group, Hotel Sheraton, Chi- 
cago, May 10. 


PACIFIC COAST ELECTRICAL ASSOCIATION— 
Annual Convention, Palace Hotel, San Fran- 
cisco, May 11-13. 


PUBLIC UTILITIES ADVERTISING ASSOCIA. 
TION—34th Convention, Sheraton Hotel, 
Chicago, May 11-13. 


PENNSYLVANIA ELECTRIC ASSOCIATION— 
Spring Meeting, Transmission and Distribu- 
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tion Committee, irem Temple Country Club, 
Dallas, Pa., May 5-6; Spring Meeting, Hy- 
draulic Power Committee, Hotel Sheraton- 
Brock, Niagara Falls, Ont., May 5-7; Spring 
Meeting, Systems Operation Committee, 
Skytop Lodge, Skytop, Pa., May 12-13; 
Spring Meeting, Electrical Equipment Com- 
mittee, Hotel Roosevelt, Pittsburgh, May 
19-20; 1955 Annual Industrial Sales Con- 
ference, Bedford Springs Hotel, Bedford 
Pa., May 19-20; Annual Accounting Con- 
ference, William Penn Hotel, Pittsburgh 
May 23-24; Spring Meeting, Relay Com- 
mittee, Abraham Lincoln Hotel, Reading, 
Po., May 26-27. 


NEW YORK STATE SOCIETY OF PROFES- 
SIONAL ENGINEERS—Annual Convention, 
Commodore Hotel, New York City, May 
12-14. 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


TRADE lala) MARK 
The Mark Of A Shipshape Job 


ANCHOR 
AUTOMATIC METER TEST PANELS 
PAY DIVIDENDS 


Anchor Anchor 
Photoelectric Photoelectric 
Pickups thy Revolution 
; Counter 


Anchor i . 
Automatic ae Anchor 
Load and Automatic 
Test Sequence ‘ Resets for 
Selector “a 3 Watthour 
Standards 


NORTHWEST PUBLIC POWER ASSOCIATION 
-Engineering and Operations Section, 
Monticello Hotel, Longview, Washington, 
May 19-20. 


INTERSTATE POWER CLUB—Genera! Electric 
Co Wire and Cable Plant, Bridgeport 
Conn., May 20. 


Twe position Pane! for Single Phase and Polyphase, 
Type A or Type S. Watthour Meters 
Automatically runs Full Load, Power Factor and Light Load, 
or Full Load and Licht Load Tests in Sequence. Any one 
of the three Test Runs may also be selected as desired. 


NATIONAL ASSOCIATION OF ELECTRICAL 
DISTRIBUTORS—47th Annual Convention, 
Conrad Hilton Hotel, Chicago, Ill., May 
22-25. 


Also single position Test Panels, with or without Desks. 


FULL INFORMATION ON REQUEST 


NORTH CENTRAL ELECTRICAL ASSOCIATION 
—Accounting Committee, Fergus Falls, 
Minn., May 27-28. 


JUNE 


AMERICAN SOCIETY OF MECHANICAL EN. 
GINEERS—Oil and Gas Power Conference, 
Statler Hotel, Washington, D. C., June 5-10. 


AMERICAN WELDING SOCIETY —Spring Meet- 
ing and Welding Show, Hote! Muehlebach, 
Kansas Gity, Mo., June 7-10. 


“HLLUMINATING ENGINEERING SOCIETY 
Northeastern Regional Conference, Ft 
William Henry Hotel, Lake George, N. Y., 
June 10-11. 


ELECTRIC COMPANIES ADVERTISING PRO- 
GRAM—Management Group, Stctier Hotel, 
Los Angeles, Calif., June 12 


EDISON ELECTRIC INSTITUTE—23rd Annual 
Convention, Los Angeles, Calif., June 13-16. 


“AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS—Magnetics Conference, Hote! Wil- 
liam Penn, Pittsburgh, June 14-16; Sum- 
mer General Meeting, New Ocean House, 
Swampscott, Mass., June 27-July 1. 


AMERICAN SOCIETY FOR ENGINEERING 
EDUCATION—63ra Annucl Meeting, Penn- 
sylvania State University, State College, 
Pa., June 20-24. 


WORTHWEST ELECTRIC LIGHT & POWER 


ASSOCIATION—Accounting and Business | 


Practice Section, Vancouver Hotel, Von- 
couver, B. C., June 22-24. 
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DIGS THE HOLE ce \ 
AND SETS THE POLE! | 


ANCHOR MANUFACTURING CO,, Menchester. N. H. 


A?.A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


VY WVVVVVYVVYVYYVYVYYVYVVYVYVYVYVYVYYVYVVYVYYYVYVYVYVYYYVYVYYVYYYVYVYYYVYYYY 


The F&H Self-Powered 


Hole Digger can be used on 
any type Frame. Has own 
power for raising machine and 
turning auger. No power take- 
off shaft required. Available in 
8-HP Briggs & Stratton and | + 
HP Wisconsin engine. U «es 
either bucket or spiral-type au- 
gers. Dirt is thrown off the 
auger by spinning. Operated by 
only one man. All controls are 
mounted on digger. Write for 
complete information today. 


Manufactured by 


FOUSHEE & HECKENDORN 
P.O. Box 65, Cedar Point, Kan. 


“VOLT-TELLING STATISCOPE” protects worker 


when held im ony alternating electrical field Indicotes presence of voltage in AC and Pulsoting 


OC Circvits ond in various electrical opporetus 


Pocket-size illuetroted above else in Stetion and 


Overhead Ext types. Th ds in wee. Order from Electrical Jobber. Send fer new literature. 


MINERALLAC ELECTRIC COMPANY 


MAMUFACTURERS OF STATISCOPES, HANGERS, CLIPS, STRAPS, INSULATING AND CASLE-PULLING COMPOUNDS 





25 NORTH PEORIA STREET 


CHICAGO 7, ILLINOIS 





A MESSAGE TO AMERICAN INDUSTRY © FIFTH OF A SPECIAL SERIES 


FINANCIAL AID TO HIGHER EDUCATION 


Business Help for Our Colleges 
A Job for All Business Firms 


IN recent months, individual business firms 
have announced the adoption of a variety ot 
plans, both imposing and ingenious, for finan- 
cial aid to higher education in the United States. 
In doing so, they have taken a lead in dealing 
with a problem of transcendent importance both 
to the business community and to our nation as 
i whele. 

Previous editorials in this speci il series have 


shown that: 


|. Our colleges and universities, and par- 
ticularly the independent, privately endowed 
institutions, are in grave financial difhculties. 

2. These dithculties promise to become 
much more acute in the years immediately 
ahead unless extraordinary steps are taken 
to relieve them. 

3. A financially crippled system of higher 

education is a major national menace. 

If, however, the business community is 
to play an adequate part in helping our 
colleges and universities financially, the 
plans adopted by business firms thus far 
constitute merely a beginning and a set of 
guide posts. What is required is a general 
movement on the part of business firms 
to go to the financial aid of higher educa- 
tion. Such a movement would involve a myriad 
of individual company plans which, in the na- 
ture of the case, cannot be expected to bring 
great renown or publicity to their sponsors. 


Rescue Operation Is Feasible 


For the business community as a whole it is 
feasible to make a major and possibly a decisive 
contribution to putting our colleges and univer- 
sities back on their feet financially. One percent 
of business profits before taxes would do it. In 
1954 business profits before taxes were about 
$35 billion. If one percent of these profits, or 
$350 million, were contributed to our independ- 
ent, privately endowed colleges and universities 
it would enable these institutions (1) to increase 
the salaries they pay by $200 million a year, 
and (2) to provide $150 million more for mod- 
ernization and maintenance of their establish- 
ments. In the opinion of competent authorities, 
this would put these institutions in relatively 
good working order financially, a process to 
which a matching grant of $50 million by the 
Ford Foundation for the improvement of faculty 
salaries will make a large contribution. It would 
add about one-fourth to their present annual out- 
lay of about $1.4 billion. 

Such a contribution from business would not 
meet the needs of the independent institutions 
for new buildings and equipment required to ac- 
commodate the great increase in college enroll- 
ment anticipated in the years immediately 
ahead. Neither would it relieve the financial 
problems of our tax-supported colleges and uni- 
versities. As a group these institutions have 
fared better financially in recent years than the 


May 2, 1955 @ ELECTRICAL WORLD 





independent institutions. But they also face 
grave financial problems, particularly in the 
provision of adequate faculty salaries. It would 
be far simpler, however, to solve the financial 
problems of the tax-supported institutions if 
the independent colleges and universities were 
back on their feet financially. 


One Dollar Does Work of Two 

The federal government exempts 5 percent 
of business profits from the tax imposed upon 
them if the 5 percent is devoted to religious, 
charitable or educational purposes. (Most prof- 
its are taxed 52 percent.) A contribution of one 
percent of business profits to higher educational! 
institutions would exhaust only one-fifth of this 
allowance. It would bring to about two percent 
the total share of business profits going to both 
educational and charitable purposes. 

In 1953, business firms contributed about 
$400 million. or slightly more than one percent 
ol profits before taxes to educational and char- 
itable purposes of all kinds. Of this total about 
$75 million went to educational institutions, 
mostly colleges and universities. 

For some con panies it is fe isible to contrib- 
ute more than the average contributed by 
business generally. Indeed, some companies not 
only utilize their full 5 percent of tax-deducti- 
ble funds for charitable and educational pur- 
poses but go be yond it. For othe companies 1n 
financial difficulties no contribution at all is 
possible. 

lf. however, those business firms for which 
it is financially feasible contributed one percent 
of thei: profits before taxes to our colleges and 
universities, the problem ol adequate support 
for the crucially important business of highes 
education would be far along the way to suc- 
cessful solution. In 1954 a contribution of 
one percent of their profits before taxes, 
or about $350 million, would have re- 
duced business profits after taxes by only 
about half that amount. This would have 
meant a reduction of about $175 million, 
out of a total of about $17.8 billion of 
profits after taxes. 

Attractive plans to channel financial aid from 
business to higher education have been abun- 
dantly demonstrated recently. These plans, for 
the most part the creation of large corporations, 


have included not only a broad array of schol- 
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arship grants, but such ingenious arrangements 
as that by which a company matches with its 
funds the gifts its employees make to the col- 
leges of which they are alumni. 

A full array of these plans, some of which 
were discussed in an earlier editorial in this 
series, has been prepared by The Council for 
Financial Aid to Education (6 East 45th Street, 
New York City 17) and is available for the 
asking. Also, colleges and universities have 
established in most states and regions coopera- 
tive associations to help business help them. The 
Commision on Colleges and Industry (912 Kahn 
Building, Indianapolis 4, Indiana) distributes 
a directory of these associations. And, of course, 
the colleges themselves are always eager to dis- 
cuss their financial problems with business peo- 


ple and suggest constructive solutions. 


Only Small Start Made 


Che plans for business aid to education which 
have recently attracted national attention con- 
stitute the « onspit uous sort of leadership which 
it is the privilege and opportunity of our great 
corporations to provide, But the job is too large 
to be handled by a small number of business 
firms, no matter how bold or ingenious their 
programs. 

To put our colleges and universities 
back on a firm footing financially the help 
of the great rank and file of business cor- 
porations is required. All of them, large 
and small, have a crucial stake in seeing 
that this job is done. The future of Amer- 
ica will be decisively shaped by what hap- 
pens in and to our college classrooms. 





This message is one of a series prepared by the 
McGraw-Hill De partment of Economies to help 
increase public knowledge and understanding 
of important nationwide det elopments that aré 
of particutar concern to the business and pro- 
lessional community served by our industrial 
and technical publications 

Permission is freely extended to neu spapers, 
groups or indir iduals lo quote or reprint all or 
parts of the text 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 














B.C. Battle Looms 


British Columbia Electric, 
provincial group become in- 
volved in Power River line hassle 


Announcement by British Columbia 
Electric Co, Ltd, that it would begin 
surveys this month for $4.5 million, 
132,000-v power line to British Colum- 
bia’s upcoast pulp and paper town 
of Powell River has landed the com- 
pany right in the middle of a hassle 
with the British Columbia Power 
Commission 

Spokesmen for the power commis- 
that the 
announcement (made jointly with the 


sion declared until recent 
Powell River Co), it had assumed the 
government's public utility would in- 
stall a 


River to 


line to Powell 
the 


industrial 


transmission 
take 
pany-owned 


over present com 


and domestic 
distributing system 

Commission's Viewpoint James 
McKeachie, power commission spokes- 
the 


commission 


man, following announcement, 


insisted the was “quite 
prepared to go into Powell River and 
with 


parable rate to what anyone else can 


surrounding communities com- 
offer, and to serve adequate and sizable 
power to company and residents.’ 

BCT 


that the power commission could not 


officials point out, however, 


sufficient industrial 


Powell 


supply power to 
14,000 


from 


River Co from its 
Falls 


anywhere else at present 


the 
hp Clowhom Station, or 

[he power commission has not dis- 
closed where it will get the necessary 
power 

The announcement also brought a 
demand from provincial socialist group 
spokesmen that the government should 
take over BCE to prevent that com- 
pany “from taking over.” 

Robert Strachan, Co-operative Com- 
monwealth Federation MLA, said real 
issue in dispute was “public or private 
ownership” of power facilities in the 
province 

“Government must get off the fence 
It's going to be either public or private 
ownership,” Strachan said 


BCE Position Defined . . . BCE offi- 
that question of 
both the commission and the com- 
pany serving in the communities which 
each is best equipped to serve and 
“there never has been any question 


cials said it was a 


154 


Operations Under Way at Folsom Dam 


Water flows through Folsom Dam and into the main channel after closing 


of diversion tunnel, marking start of operation at Army Corps of Engineers’ 


dam on the American River, north of Sacramento, Calif 


The 1,500-ft long 


tunnel was used for three years to divert the river's flow while the $40 million 


concrete dam was flung across the main channel. 
Meantime, Bureau of Reclamation work on Folsom power plant and Nimbus 
afterbay dam and power plant is moving along. First of Folsom’s three 54,000- 


kw generators went on the line April 15, 


units went on the line in March. 


BCI 
commission.” 
think each has its 
field.” 
Decision on 


at any time of taking over the 
power 


“We 


ticular 


own par- 


Powell 
River area with power will hinge on 
(1) Whether BCE or 
commission gets the contract to 


who serves 


two. factors 
the 
serve the big block of industrial power 
to Powell River Co; and (2) whether 
PUC BCE a 


public necessity and convenience” to 


will give “certificate of 


serve the area 


Nominations Open 


Opening of nominations for 1954's 
outstanding young electrical engineer 
has been announced by Eta Kappa Nu 
Association, national electrical 

honor society. Nomination 
may be obtained from A. B 
Zerby, Eta Kappa Nu executive sec- 
retary, Dillsburg, Pa., and must be 
returned by May 31. Candidates must 
be under 35 and have electrical en- 
gineering degrees from United States 
or Canadian colleges. 


engi- 
neering 
forms 


and the first of two 6,750-kw Nimbus 


Backs San Luis Transfer 
to Feather River Project 

Operation of the San Luis Project 
by the State of California as part of 
the Feather River Project instead of 
integrating San Luis with the Central 
Valley Project has received the back- 
ing of California Gov Goodwin J. 
Knight. 

Knight promised Sen 
Kuchel he appear in Wash- 
ington, if necessary, to support a 
proposed Kuchel amendment that pro- 
vides for transfer of the San Luis 
Unit, upon completion by the federal 
government, to the Feather 
River Project. It also commits Trinity 
River power to aid financially in the 
Feather River Project. 

The amendment is designed to 
eliminate what Kuchel termed “un- 
competition” between the 
groups supporting the Kuchel-Know- 
land bill (S 178) authorizing construc- 
tion and operation of the Trinity River 
Division and the San Luis Unit as part 
of the Central Valley Project, and 
those favoring early construction of 
the Feather River Project. 


Thomas H 


would 


state's 


necessary 
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THIEL 


TRANSFORMER 
HANGERS 





1-PHASE | 3-PHASE | WEIGHT 
3-15 KVA 9 KVA | 16% ids 


23—37—- 15-45 
KVA KVA 














37% lbs 
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Electrica! Fasteners Thet Hold . 


THIEL TOOL & ENGINEERING CO.INC. 


1417 Ne. Merket St. + St. Lewis 6 Me. 





n the dynamic 
electric power 
industry 
engineers and executives 
prefer Electrical World 

7 ree 


* Year after vear, advertisers 


and their agencies) survey 
their best customers and 


prospects 
prospec 


What one publi 
cation ts most useful to you? 
Almost without exception the 
preference for f lectrical 


World runs 4 to 1, or better 
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Utility Relocation Hassles 
Flare in Ohio, Wisconsin 


Three controversies among utilities 
and local and state governments in- 
volving construction and relocation of 
utility lines have flared into the news. 

@In Ohio, utilities in every major 
city filed briefs in a case, recently 
heard by the state supreme court, 
to determine if townships and coun- 
ties, through adoption of a master 
plan for community growth, can pre- 
vent appropriation of land for utility 
lines. The case, between Ohio Power 


Co and Franklin County, concerns the 


utility’s right to erect towers and string | 


high voltage lines across two town- 
ships in the Columbus area. 

®@ Milwaukee, Wis., 
way commission instigated negotiations 
with privately 
may lead to exemption of the utilities 


county express- 
owned utilities which 


from paying total cost of relocating 
underground and overhead facilities 
that interfere with expressway con- 
A bill before the State 


Assembly would require private utili- 


struction 


ties to pay all relocation costs, but 
would exempt publicly owned utilities 

@ The City of Milwaukee's streets- 
zoning committee has urged the com- 
make 


mon council to operative a 


year-old ordinance authorizing the 
commissioner of public works to order 
removed whenever he 
The committee be- 


lieves that the ordinance will minimize 


utility poles 


thinks necessary 


disputes between electric utilities and 


the city over removal of poles to 


permit street paving 


CILCo Service Cut Off 


by Transformer Failure 


Service to half the city of Peoria, 
Ill., and some outlying districts re- 
cently was interrupted, in some cases 
for two days, when a 75,000-kva auto 
transformer failed for undetermined 
reasons at Central Illinois Light Co's 
East Peoria plant. The transformer 
was connected to a 60,000-kva gen- 
erator 

Most of the utility's customers were 
back in service within two hours after 
the breakdown. But service to some 
industrial, commercial, and mining 
customers in outlying areas was not 
after 
utilities 


restored until two days later, 


the weekend. Neighboring 
co-operated to relieve the emergency 


as quickly as possible. 


ee 


make ‘em like new 


poe . 
me. 


LJ 


G-E Service Shop 


Your local G-E Service Shop 
makes old distribution trans- 
formers new again at about 
26 the cost of new ones. Our 
drivers pick up your old or 
burned-out units. We rebuild 
them, uprate them, and de- 
liver them to you with a new- 
transformer warranty. There 
are 31 G-E Service Shops 
throughout the country —-one 
near you. 431-18 
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Page Fence Ass'n 

Page Steel & Wire Div., American 
Chain & Cable 1 

Pennsylvania Transformer Co. 

Phelps Dodge Copper Products 
Corp. 

Porcelain Insulator Corp., The 116, 

Porcelain Products, Inc. ‘ 

Preformed Line Products Co. 


Reinhart Co., Inc., Paul 
Richardson-Allen Corp. 
Rockbestos Products Corp 
Royal Electric Mfg. Co. 
Ryerson & Son, Inc., Joseph T 


135 
128 
150 


Sangamo Electric Co. 86, 87 
Searchlight Section 158, 159 
Simplex Wire & Cable Co ~ 
Socony-Vacuum Oil Co., Inc 15 
Southern States Equipment Corp. 9 
Standard Transformer Co 106 107 
Stromberg-Carlson 137 


Texas Co 
Thiel 


Inc 


The 
Tool & Engineering 


2nd Cover 
Co 


155 


United States Rubber Co 
Uptegraff Mfg. Co., R. E 


130 
119 


30, 
93, 94, 95, 96, 97, 


31 
98 


Westinghouse 
91 


Electric Corp 
92, 
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BARKER & WHEELER 


Duley and Industrial Valuations, Ly — and 
Construction of Power Systems, Wa: 

Sewerage and Sewage Disposal, Factory f Preduction 
and Cost Control Systems. 


ll Park Place, New York City 
36 State Street, Albany, N. ¥ 


PROFESSIONAL 
SERVICES 


LUTZ & MAY 


Consulting Engineers 
STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS — ELECTRIC SYSTEMS 
REPORTS — DESIGN — APPRAISALS 
1009 Baltimore Kansas City 6. Mo. 








BLACK & VEATCH 


Consulting Engineer 
Electricity— Water— Sewage— Industry 
Reports, Design. Supervision of Construction, 
Investigations, Valuations and Rates 


4706 Broadway Kansas City 2, Missouri 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 


CHAS. T. MAIN, INC. 


Engineers 
Electric, Steam and Hydraulic Projecta, 
timens | Reports, Designe and 
Apprateals 


Chamber of Commerce Building 
80 Federal &., Boston 10, Masa. 











THEODORE D. BROSS 
& COMPANY 


wer & Wood 
1ission Lines 


1 & Maintenance 


756 Enfield St Hartford, Conn 


S. E. HUEY & CO. 
Engineers & Surveyors 
SURVEYS FOR ENGINEERS 

Loulsians 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 

Engineers Purchasing 

Specialists in Financing 
Accounting and Other Operations 


231 So. La Salle St Chicago 4 











DAY & ZIMMERMAN, INC. 
Engineer 


Design - Construction Management 
Investigations and Reports 


New York Philadelphia cl igo 


JACKSON & MORELAND 
Engineers and Consultants 
Design and Supervision of Construction 
Reports — Examinations—Appraisals 
Machine Design—Technical Publications 
Boston New York 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street New York 7, N. ¥ 














Doble Engineering Company 
Blectrical Ineulation Engineers 
4 1 Test ing and Maintenance of High Tension 


Insulation, Special Problems in Electrical Com 
munications 
Office and Laboratory: Doble Park 
Box 344, Belmont 78, Mass. (4 miles from Boston) 


Branc h, Office: 20 N. Wacker Dr., Chicago, 11 


Piping System Design Analyses 
Unique piping system model tester as well 
as modern I3M card programming com 
puter available for low, cost, ac¢urate an- 
alyses of the noat compl ex piping systems 


The M. W. Kellogg Company, 
225 Broadway, New York 7, M Y 


SANDERSON & PORTER 


Engineers and 
Constructors Reports and Surveys 


New York New York 














ELECTRICAL TESTING 
ietetonbagsioade INC. 


be ares a photometric, 
tor r lering testi 
me tin 


THE KULJIAN CRFORA TION 


Engin ’ - Constructor - Con fants 
POWER PLANT SPECIALISTS 
Steam, Hydro, Diesel 
Utility . Industrial « Chemica) 


1200 N. Broad &t., Philadeiphia 21, Ps 


SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn 8t. 


Chicago, Ill 














ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


n & Maintenance 


Communication Lines 
and Television Towers 


Binghamton, N. Y 


PETER F. LOFTUS 
CORPORATION 


Design and Consulting Engineers 
Elect a al M “ an al ¢ Structural 
Cly © The iynan e Architectural 

r ret National Bar Suil 


sburgh 22 


F. W. SCHEIDENHELM 


Conmulting Engineer 
Hydraulic Engineering, Hydro -electric Development, 
Water Supply, Floed Control, Engineer! Problema 
elating to Water Rights and ater I law 
Appraisals 


50 Church Street New York 7. N. ¥ 








FORD, BACON & DAVIS 


Engineer 
¢ CONSTRUCTION 
ONS ¢« REPORTS 


ago * Los Angeles 


N. A. LOUGEE & COMPANY 
Engineers and Consultant 
REPORTS APPRAISALS 
DEPRECIATION STUDIES—RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 


F. A. TUCKER, INC. 


Contractors—Engineers 
ape allae n 
Distrit n Tranamiasion Telephone 
lines Vissntenen ° Roads - Bridges 
Dams 
Center Street, Rutland, Vt 


Main (Office ae 
likinson Bivd.. Charlotte, N. ( 


Hranch Office 4612 








GILBERT ASSOCIATES, Inc. 


Baginecra + Consultants © Constructors 
Reading, Pa 
Engineering and Design ¢ Construction | eee 
Indust rial Sanitary ¢ Safe 
Chemical Laboratory Services 
Business and Economic Hesearch 
Industrial Relations ¢, Purchasing 
ork Philadelphia Washington 
Rome Manila Medellin 


LUCAS & LUICK 


Engineer 
DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS 
INVESTIGATIONS, REPORTS, RATES 


231 & LaSalle @.. Ciicago 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 
Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


606 York Road Jenkintown, Pa 








HARZA ENGINEERING CO. 
Consulting Engineer 
Calvin V. Devris Montford Fucik 
Richard D. Hare 
Hy« sreckeatsie | Plants and Dems 

Transmission Lines 

Ficod Control, Irrigation 

River Basin Development 


400 West Madiam Street Chicago 6 











THE LUMMUS COMPANY 


Engineers and Constructor 
385 Madison Ave New York, N. ¥ 


Chicago Houston London 
Paris The Hague Montreal 
sracas Bombay 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Design + Construction ¢ Reports ¢ Appreisais 

© Broad Street. New York 4 
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SEARCHLIGHT SECTION 


UNUSUAL OPPORTUNITY 


SALESMAN, experienced in calling on 
utilities, needed to head up a well estab- 
lished North Atlantic states territory for 
eastern manufacturer of pole line hard- 
wore specialties. Current earnings five 
figures. Expenses. Incumbent retiring be- 
cause of exigencies beyond his control 





Reply enclosing resume 


P-6233, fF 
‘ ‘ 








c iT a) . oe a) T ’ 
jALES ENGINEER 
afi SRS s+. ‘ as 
Opportunity for man, 25-40, with E.E. or 
M.E. degree and selling experience, to 
establish himself as direct sales repre 
sentative in Wisconsin for growing trans 
mission and distribution equipment manu 
facturer. Power company experience help 
tul. Starting salary range $5,600 to $7,000, 
depending on experience and qualification 
plus annual bonus, expenses, retirement 
pian, merit increases. Write details age 
education. experience. Confidential. 


P-6r751, } 
i] higan A 








Manufacturer's Agent 
Wanted 


Large manufacturing organization will ap- 
point one or more representatives for the 
sale of its products in the Southeastern 
Section and Texas. Coverage desired for 
utility and industrial purchasers in terri- 
tory. Experience in heavy power supply 
and high voltage equip 

d and neg 
Address all replies to 








Corresp 
tidential. 

al Wor 
New York 36 


RW -6142, 


30 W. 42nd St N.Y 








WANTED 


ELECTRICAL ENGINEER 
tor Public Utility. Technical Work. 
WRITE ELECTRICAL ENGINEER 


Central Iilinois Public Service Co. 
Springfield, Iilinots 











sddreas to 

jind at 36 
Michigan Ave 

68 Post 8t. (4 
Wilshire B 


REPLIES (Bow N 
VEW YORK: 33 
Oni 
SAN FRANCI&8CO 
ANGELES 


ow 


AGO te N 


Los tii 


POSITIONS VACANT 
Distribution Engineers—Graduate Electrical 


Senior at leaat 0 years field 
ence with operating company 
years experience. Permanent pos 
established consulting organiza- 
tion New York Some travel Latin America 
necessary in future h wiedge of Spanish 
or Portuguese useful Salary commensurate 
with experience Reply stating age. educa 
tion, experience, personal particulars and 
minimum salary expected. P-6291, Electrical 
World 


Distribution Engineers—Tweo competent grad- 
wate electrical engineers. age 30 to 40, with 
minimem & years experience design. opera- 
tion and maintenance of distribution facili- 
tles, required by rapidly growing utility 
lesirable location South America. Portuguese 
or Spanish useful-——not essential to start 
Reply stating age. education experience 
personal particulars and minimum salary 
expected P-6292, Electrical World 


ngineers 
expe utility 
Junio ; 
ong 


tion 


158 


POSITION VACANT 
Electrical Designers and draftsmen. Mini- 


mum three years experience in the design 
of public utility steam power stations. West- 
ern Pennsylvania Reply to P-5783, Electri- 
World 


cal 


EMPLOYMENT SERVICES 
Salaried Personnel, $3,000-$25,000. This 


Confidential service established 1920 is 
geared to needa of high grade men who seek 
a change of connection under conditions 
ng f employed, full protection to 
present Send name and address 
details Personal consultation in- 
Thayer Jennings, Dept. L, 241 
New Haven, Conn 


assur 
position 
only for 
vited Jira 
Orange St 


Salaried Positions $5.000 to $35,000. We 
ffer the original personal employment serv- 
ce established 45 years) Procedure of 
highest ethic tandards is individualized 
to ye perso requirements. Identity cov- 
protected Ask for 
Inc., 658 Brisbane 


position 


Ww sixby, 
y 


Buffalo, N 


POSITIONS WANTED 


Graduate Electrical engineer, 30 years of 
nsible position installing 
maintaining carrier current, relaying, 

sory control and metering equipment. 
239. Electrical World 


apoatetont Engine, with outstanding record 
of wide and varied experience 
or engineering design of 
and steam-electric power proj- 
executive positions. 
with consulting firm 


desires respo 


and 


0 years in 


chief E. E 


charge with engineering organi- | 


utility com- 
excellent eferences. 
no objection to travel- 
US company 
position 
PWw- 


rge South American 
Can furnish 
10 children, 

r rm assignment for 
ponsible executive 
loyed but desires change 


World 


rical 


PERIODICALS 


a 1.£.£. transactions back-volumes wanted to 
Ashley, 24 E. 21, N.Y.C. (10) 


uy for cas 


OFFICIAL PROPOSALS 
Bid May 17, 1955 
Power Authority Of The State 
Of New York 


AWRENCE POWER PROJECT 
TISEMENT FOR PROPOSALS 
FOR 
RNISHING aan DEL IVE R Y 
ATOR GROUNDING C ; 
IF IC ATIONS NO. PA 
ST sAWRENCE CONTRACT 
NOTICE TO CONTRACTORS 
POWER AUTHORITY OF THE ST 
‘EW YORK will receiv sealed r 
the desigr nanu facture and furnishing 
xteer 16) generator groun ling cu 
‘ and delivery thereof f.o the Au 
thority's assifk yard, Massena, New 
York in the following ways 
(1) If bre person 
ing bid intil 10:30 
light AVINE T ne on 


mdway 


ST I 

ADVER 
1 : 
I ky, 


FI OF 
iENER LP 
> Ta 


ation 


on the day of 
A.M. Eastern 
the 17th f 


day of 
Roem 1704, 


ught in 
ecely 


Day 
New 
mntil 15 A.M. Eastern 
“ime m the 17th day of 
Authority's office 270 
New York New 
entertained for 16 generator 
grounding ubicles and associated 
nent and services in accordance 
bidding schedule Erection at 
i l will be done by others but 
erecting engineer shall be pr 
the manufacturer if and when re 


will he 


serv 


ided 
uired 
Plans cations 
for the ' will be 
ity’s office » the 
Uhl, Hall & f 2 Congress Street 
ton 10 Massac h setts, and the tivar 
Elec Power Commission Ontari 
University Avenue, Toronto 2 
may be inspected by | 1 
during office hours 
Plans specifications 
may be obtained fron 
of the State of New 
Roora 1360 New Ye 7, New 
application and prepayment of ; 
16.00) dollars per initial set 
documents and Five ($5.00) dollars per set 
for additional sets, no part of which will be 
refunded. Tw must be yerarned with 
each bid 
Bids m 


and Proposal 
on file in the 
offices of the 


tri 


Ontari 


sets 


ust be made in duplicate upon the 





SALESMEN WANTED 


To carry our line of rubber glove protectors 
and linemen gloves, as a side-line. Prices 
are below our competitors. Quality the 
best. Good commission. 
SW -6308, Elect al W 
20 So. Michigan Ave., Chicag« 








| design, manufac 


OFFICIAL PROPOSALS 


bound with 
deposit will 
amount not 


bid for the 


luded in and 
act Documents. Bid 

with each bid in an 
percent of the } 


proposal forms in« 
the Cont 
required 
than 16 
schedule 
The right is 
all bids 


less rice 


reserved reject any} r 
CHAPIN 


Ww. s *IN 
MANAGER 


PA-5-14007 GENERAL 


Bids: May 17, 1955 


Power Authority Of The State 
Of ge York 
ST. LAWRENC POWER PROJECT 
ADVERT ISEMENT FOR PROPOSALS 
FOR 
AND 
OLL 


DELIV 
PIPE 


THE 
HIGH PR 


FURNISHING 
ESSURE 
CABLE 

‘ATION NO. PA-4- 

CONTRACT 

TORS: The POWER 
STATE OF NEW 
proposals for the 
of two 
oil 
two 


SPECIFI 
LAWRENCE 
NOTICE TO CONTRAC"’ 
AUTHORITY OF THE 
YORK will receive sealed 
ture, and furnishing 
uits of 230 kv high pressure 
pipe-type cable and appurtenances and 
(2) circuits of 115 kv high pressure oil 
pipe-type cable and appurtenances and the 
delivery thereof f.0.b. the Authority's classi 
fication B pan Massena, New York, in the 
follow! ways 

(1) If brought in person 
receiving bids until 2:30 P.M. Eastern Day- 
ight Saving Time on the 17th day of May, 
1955, 270 Broadway, 1704, New York, 
New York 

(2) If mailed in until 2:15 
Daylight Saving Time on the 
May, 1955, at the Authority's 
Broadway, Room 1300, New Y« 
York 
Each ircuit of high 


ST 


(2) « 


on the day of 


Room 


P.M. Eastern 
17th day of 
office, 270 
rk 7, New 


pressure, oil pipe-type 
cable shall consist of the high voltage cable, 
t pipe for the three-phase cable run 
netic pi (copper tubing) for the 
single-phase cable runs, terminal assem- 
theads), three-conductor trifurcat- 
assemblies or sleeves, straight 
splice assembly, special insulating 
appurtenance for connecting the 
phase transformers to the 
A dual pumping plant, in- 
trical controls, oll reservoir 
and all necessary valves, piping (not em- 
bedded), gages, and other appurtenances 
necessary to operate system as specified in 
the Technical Provision of this specification, 
will be required for the two 230 kv circuits 
and a similar dual pumping plant for the 
2-115 kv circuits. Delivery of the first 115 
kv cable circuit will be required on or before 
July 1, 1957, and the remainder of the cable 
delivered in accordance with 
schedule in this specification. 
entertained only for all four 
uits and associated equipment and serv- 
ices in accordance with the bidding sched- 
ile Erection at the site of installation will 
be done by others, but services of an erect- 
ng engineer shall be provided by the manu- 
facturer if and when required. 
Plans, specifications, and Proposal Forms 
or the work will be on file in the Author- 
ity’s Office and in the offices of the Engi- 
neer, Uhl, Hall & Rich, 230 Congress Street 
Boston 10, Massachusetts, and the Hydro- 
Electric Power Commission of Ontario, 620 
University Avenue, Toronto 2, Ontario, and 
nay be inspected by prospective bidders 
irine office hours 
1 pec ific ations, and Pro 
obtained from the Power 
of ow York, 270 
New York 7, N. Y., upon appli- 
prepayment a fee of Ten 
of ontact 
dollars per 
of which 
returned 


duplicate upon the 
val forn ncluded in and bound with 
‘ontract Documents 4 bid deposit will 
required with each bid in an amount not 
than 10 per cent of the maximum price 

hid for any bid schedule 
The right is reserved to 


le stee] 


on-mag 


lies (p« 
ing joint 
joint and 

and 
three (3) single 
switchyard bus 
cluding all ele« 


ircuits to be 
the delivery 
Bids will be 


posal Forms 
Authority 
Broadway, 


cuments and Five 5.00) 
et tor additional sets, no part 
will be refunded. Two sets must be 
with each bid 


ids nust be made in 


reject any or all 
W. 8. CHAPIN 
GBNERAL MANAGER 
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DIESEL POWER 


IMMEDIATE SHIPMENT 
* PURCHASE OR RENTAL 
UNIT CAPACITIES—10 TO 2475 KVA 


OPPORTUNITIES! 


New and used equipment recently 


released from service by a num- 
ber of electric and gas utility 
companies 
a 
POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 
—— 


Send for new list, . . . to 


EBASCO SERVICES INCORPORATED 
(APPARATUS EXCHANGE) 
Two Rector St., New York 6, N.Y. 








FOR SALE 


One W.H. Transformer, 100 KVA 33000 
2400 oil-cooled, 1 phase, 60 cycles, sub- 
tractive polarity. Imp. 6.0 Ser. #463694. 
Two Moloney Transformers, 100 KVA. 
16500/33000. oil cooled, 1 phase, 60 
cycles. 2300 Volts to 2530, 5.25 Imp. 
subtractive polarity, Type FC, Serial No. 
605530 & 531. Price can be arranged to 
suit purchaser. 


FS-5985, E 
N. Michigan Ave 











WIRE 


ELECTRICAL AND 


—Your Best Source— 


« for every industrial and power apptica- 
ton 
. - 2 b ree tong and shert reasonably 


One of the Largest Stocks in Midwest 


Los e!eo— 
Ageless 36148 


UNIVERSAL Wire ond Cable Co. 


2662 . Clyborn Ave 14. tt 
EActoate 7.4777 Sese UnNIwWire 








Don't forget the hors Number . 


sified advertisements 
* magazine It's ar only means of identif 
ng the advertisement you are answering 


em answering the 











L. Ss. Government 


EP ARTMENT OF THE INTERIOR 
au of Reclamation Sealed bids I 
tion No DS 4408) will be receive 
venver, Colorada, until June % 
seven 115-kvy (550-kvy 
3,500,000-kva power 


Palisades Switchyard, Pali- | 


Idaho. Delivery is desired 

For particulars, address 

1 of Reclamation, Building 53, Den- 

as Center Denver 2 Colorado 
Dexheimer, Comrisesioner 
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A.C.—50 AND 60 CYCLES 
@ ALSO D.C. UNITS 





MAKE Model 
Worthiagtoa SEH-s 
Fairbanks Morse i3sD 
General Motors 7 
General Motors 

) General Motors 
Worthington 
Fairbanks Morse 
General Motors 
Alex 
Baidwir 
Enterprise 





A + ahr LISTING oF OUR INVENTORY 
M 

320 Superior 

300 =Ueneral Motors 


230 Clark 
200 General Motors 


Make Modet 


300 «Fairbanks Morse 


175 General Motors 
150 Buckeye 

148 Palrbanks Moree 
100 General Motors 
®) G<eneral Voters " 


S264 
3-268 A 








A. G. SCHOONMAKER COMPANY, 





DIESEL DIVISION, 50-52 CHURCH ST., NEW YORK 7, N. Y. 


INC. 

















TRANSFORMERS 


FOR SALE 


3—1000 Kva W-H 20000/34650Y-13200 

3—1000 Kva Mol. 13200-2400/4160Y 

6—1000 Kva Mol. 11500-2400/4160Y 

3— 833 Kva GE 35000480 

3— 500 Kva G-E 26400—240/480 

S— 333 Kva W-H 38000-7200/12470Y 

3— 333 Kva G-E 33000-2300 /4000Y /6900 /- 
11950Y 


3— 333 Kva G-E 33000-2300 /4000Y 


3— 333 Kva Mol. 7200/12470Y-2400/4160Y 
3— 100 Kva G-E 33000-6900/119S0Y 


Many other items in stock. 


TRANSFORMERS WANTED 


Reliable rewind and repair service on 
all makes of transformers 


THE ELECTRIC SERVICE CO. 


5316 Hetzel St. 
Cincinnati 27, Ohio 


40 Years’ Dependable Service 








An Ri a i AE tlt 


MOTORS - GENERATORS 6 


i’ TRANSFORMERS 
i | NEW + REBUILT 
WORLD’S LARGEST INVENTORY 


ELECTRIC EQUIPMENT CO 


SUBSTATION EQUIPMENT 


TRANSFORMERS 
VOLTAGE 
ooo =—40 


3 ph 
Spb 


13200 


2300 4160 
7200, 12470 Y 


ee ee ee ee 


13200 2400 : ASK ARE! 
13200 

7200, 12470 Y—-2400 

ovo) =—2wO 

ono 2 

+400 


e4UVsuH—vuUseeunvve) 


400 2 
Je 
200, 
lM 
2M 

Two 
ALSO:—FREQUENCY CHANGERS 
MOTOR GENERATOR SETS 
SYN. CONDENSERS 

OIL CIRCUIT BREAKERS 
FEEDER REGULATORS, ETC. 


BREW, WOLTMAN & CO., INC. 


52 Church St. New York 7, NM. Y. 











FOR SALE 


IN OKLAHOMA and 
MISSOURI 


12 500 HP 4 cylinder vertical diese! en- 
gines and 5-%" x 36” and 6-%4" x 24” 
horizontal triplex plunger pumps fitted 
with steel fluid ends. 

Operational changes render surplus. 
Complete date upon request. Would con- 
sider sale of either item separately. 


CITIES SERVICE PIPE LINE 
Patridge, Bartlesville, Okichome 








Specialist for 47 Yeors in— 
LARGE POWER EQUIPMENT 


De you receive our stock list? Prompt ship- 
ment trom inventory. A.C. & D.C. Motors, 
Transtormers, M-G Sets, Frequency Chang 
ers, Controls, Turbo-Generators and Circuit 
Breakers. Attractive prices for rebulli-quar- 
anteed equipment. Centect us before pur- 
chasing. 


BELYEA COMPANY, INC. 
51 Howell St. Jersey City 6, MN. J. 











PUBLIC RELATIONS & ADVERTISING 





It's Chicago May 12 for PUAA 


Utility advertising men will gather for 34th annual con- 
vention. AEC’s W. Kenneth Davis will be quest speaker 


Ihe Public 
Association 


Utilities 
looks for a 


Advertising 
record turn 
out at the 34th annual convention in 
12-13). A 
been ar- 


Chicago next week (May 


stimulating program has 
ranged 

Highlight of the will be 
the announcement of the results of the 
Better Copy Contest, the 32nd such 
the PUAA 
Over 2,000 entries were received from 


There 


meeting 


contest conducted by 
about 300 companies this year 
ire 23 classifications 

Special interest this year will center 
at the May 12 
will be W. Kenneth Davis 
development for 
Davis 
Future fo 


around the speaker 
dinner He 
director of reactor 
the Atomic f nergy Commission 
“The 


and 


will talk on Atomic 
the Electric 
With 


power developments in utility circles 


Gas Industries 


the current interest in atomic 


this talk should meet with eager re- 
ception 

In addition to Davis, other 
esting speakers and sessions have been 
arranged. Presidents John W. Evers 
of Commonwealth Edison Co, and 
Eskil I. Bjork of Peoples Gas, Light 
& Coke Co, will be the principal 
speakers at luncheons. Other speakers 
and their subjects include: J. Stanford 
Smith 


ilions, 


inter- 


manager of general public re- 
General Electric Co (“The 
Force of Public Opinion in the Decade 
Ahead”); Eldred Scott, vice president, 
Detroit Edison Co (“Financial Aspects 
Bill Miller, 
General Outdoor Advertis- 
What Makes 
Copy”); Raymond Bradstrum, 
Bell Telephone 
for Utilities”); 


of Public Utilities”); art 


SCLOFE 


g Co ( Good Poster 
adver- 
Illinois 


Mail 


writer, 
Direct 


ising 
and 


thers 








with an 
AUTOMATIC DRYER 





PG&E Takes Outdoor Poster Awards 


The outdoor advertising campaign of Pacific Gas & Electric Co has won 


two awards in the third annual Local 


by the Outdoor Advertising 


Association 


Outdoor Advertising Contest sponsored 


of America, Inc 


The picture above shows the type of outdoor advertising that scored for 


PC i&E 


The company’s campaign in San Francisco won second award in the 


Four to Eleven Month Poster Campaign Division, and its Sacramento cam- 


paign was selected to receive second award in the Rotary Paint Campaign 


Division 


The contest, conducted since 1952, is open to all categories of local business 


in all parts of the country using outdoor advertising 


160 


The session talks generally will fol- 
low the Boston “case” technique. 

The ECAP copy group will hold 
their usual pre-convention meeting on 
May 11. The Thursday (May 12) 
schedule includes a one-hour boat 
excursion on Lake Michigan. 


TVA Area Coal Firm 
Plugs Electric Industry 


The Nashville Coal Co, Nashville, 
the battle in be- 
half of the private electric industry 


Tenn., has entered 
with a series of page advertisements. 

The coal company says the electric 
industry, which it describes as the 
“Whipping Boy of America,” is the 
wonder of the world in performance. 
Its prices are lower than 25 years ago; 
service is almost perfect and the qual- 
ity of power has been improved im- 
the it pays 
high taxes and makes other important 
contributions to our country, the ads 
point 


mensely over years; and 


out 

“Politicians for their personal, pri- 
the 
industry a whipping boy for 20 years. 


vate benefit have made electric 


The electric industry generally needs 
only to keep the the 


unjust persecution,” 


facts before 


public to stop 


says the coal company 


CP&L Reports Progress 
In Finer Carolina Contest 


\ total of 
the fourth 


154 towns have entered 
annual “Finer Carolina” 
almost 


a thousand different projects, accord- 


and have undertaken 


nteet 
contest 


ng to a survey by Carolina Power 
& Light Co, sponsor of the program. 

Most dealt with 
form of More than 


OO were listed, including plans for 


popular projects 


some recreation 
five new parks, 11 new playgrounds, 
enlargement of 13 old parks, improv- 


ing 14 22 


playgrounds, organizing 
recreational programs, and revitalizing 
43 old recreational programs. 

Civic improvements during the com- 
ing year also will include new swim- 
ming pools, community houses, home 
beautification, tree-planting, 
and other improvements. 
Prizes totaling $6,700 await the win- 
ners in three groupings. 


street 
paving, 
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LOOK AT 
THESE FEATURES! 


NEW MEASURING MECHANISM — High- 
quality, accurate, dependable Bristol mov- 


ing-iron mechanism used in all models. 





[ 


NEW, EASY-TO-READ BRISTOL RECORDING VOLTMETERS AND AMMETERS are available for 
permanent mounting or for use as portable instruments. 


MAGNETIC DAMPING — all models equipped 
et 


You'll get greater accuracy, = Sexson 
greater dependability with Bristol 
recording voltmeters and ammeters 


Here’s why: 

1. Low electrical burden — the low- These modern units are designed for 

est burden of any round-chart easy use, with dust- and moisture-proof 

recorder on the market. die-cast aluminum case; quick-set chart 

2. Extremely high torque gradient. hub for easy chart changing; non- 

3. Temperature compensation. obscuring pen lifter; and snap-on chart 

4. Shock-grool measuring mechan- plate. 

ism mounting. Get the whole story on these pre- 

5. Leveling of instrument not critical. cision instruments. Write today for free 

6. Continuously legible recording of 28-page Bulletin E1111 to THE PEN MOUNTING — Pen-arm mounting shaft 
sudden changes — up to full scale BRISTOL COMPANY, 116 Bristol firmly supported et both ends — eliminates 
value. Road, Waterbury 20, Conn. trouble om back-lash and lost motion. 


Many ranges carried in stock for immediate delivery Pen arm is readily removed and replaced. 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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READERS FORUM 





Industry Museum Proposal Gathering Support 


Manufacturer Calls Suggestion Timely 


Io the Editor 
We wish to support heartily the program outlined in the 
second editorial of the March 28 issue, entitled “First an 
Inventory 
W e ire 


and using the blessings of the electrical age that we find 


so close and so busy in the activity of making 


little time and less space for the pioneering apparatus that 
made this age possible. As the next century comes quickly 
by, the inspirational value of this equipment will be sorely 
missed. The carelessness and thoughtlessness of this gen 
eration in not providing a record and house for the his- 
torical equipment made and used by the early pioneers 
will mean that much less to inspire future generations 
Your editorial is timely in calling this to our attention 
Bern Dibner 
President 
Burndy 


Norwalk 


Enginecring Co « 


Conn 


Encyclopedia Editor Sends Congratulations 


Io the Editor 
My attention 
our; March 


Museun 


has just been called to an editorial in 


28 issue entitled “First an Inventory, Then a 
which | found of particular interest. As you 


early electrical sketches 


doubtless, of 


say, the thousands of items of 


plans, and mechanisms (many greatest 


historic value) which are now scattered about the country 


in private hands should first be located 


I quite agree that the making of an inventory should 


he the first step 


to the 


ind copies of it should be made available 
all other museums having electrical 
States 


Smithsonian and 


equipment in their collections, both in the United 


ind in foreign lands 


I believe the report that such an inventory was being 


prepared would stimulate widespread interest in the elec- 
take the 


the establishment of a 


trical industry to second step you advocate 


national museum of electricity 


Permit me to congratulate you on 
such high 


you will find science teachers in thousands of 


your initiative in 


proposing a program of educational value 


| am sure 
our schools and colleges unanimously for your idea 
Dudley 


Editor 


Lavinia P 
Executive 
The Encyclopedia Americana 
2 West 45th Street 
New York 36, N. ¥ 


Municipal Official Suggests Kansas City 
To the Editor 

Here is a copy of a letter sent to the managing editor of 
the Kansas City Star. It concerns the museum proposed 
in your editorial of March 28 

“We are attaching hereto a clipping from the March 28 
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issue of the Electrical World which we believe will be of 
interest to the Kansas City Star 

“It is obvious a museum of the electric power industry 
would have incalculable value historically and be of great 
interest to engineers and students of engineering. It is our 
opinion a museum of this should be 
located, available to all sections of the United States 


nature centrally 
“In our judgment Kansas City is the ideal location.’ 
0. L. E. Haff 
Superintendent 
City Water and Light Department 
Ottawa, Kansas 


Purdue Professor Favors St. Louis 


fo the Editor: 
In the March 28 that a 
museum of electricity should be established 
Recently Purdue University donated to the Museum 
of Transport, Barretts Station Road, St. Louis 22, Mo 
a number of electrical museum pieces. As this museum 
has a nucleus for the type of museum that you have in 
mind and as St. central location, | 
that you contact Dr John P. Roberts who is director of 
museum. I think that Dr Roberts would be 
interested in expanding his museum. 
Prof George V. Mueller 
Electrical 


issue you suggest national 


Louis is a sugges! 


the above 


Engineering 
Purdue University 


Lafayette, Ind 


400-Amp Service Story Attracts Interest 


To the Editor 
We 
tomers who are interested in a 400-amp service installed in 
Anniston, Ala. (EW, Jan. 17, p 15) 
We should like to contact the 
responsible for this project in order to obtain additional! 


have received inquiries from several of our cus- 


architect and engineer 
information on the electrical controls, etc 


Can you give us the names and addresses of these 
people 

4. C. Fusaro 

Construction Materials Sales 
International General Electric Co 
570 Lexington Ave 


New York 22, N. Y 


@ Farley Berman, the owner, was responsible for most of 
the electrical ideas incorporated in the house. Electricity 
is one of his hobbies, and he desired the house to be as 
completely electrified as possible. 

A few of the ideas were supplied by James M. Hoffman 
the architect, and J. W. Holland, who is Anniston Division 
Sales Supervisor of Alabama Power Co, and a friend of 
Mr Berman 

For further information write to Mr Farley 
Champaign Avenue, Anniston, Ala 


Berman, 
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PTH) ACCO Hegistered* Wire Rope Slings 


products THE STANDARD OF EFFICIENCY AND SAFETY 


UTILITIES AND 
MANUFACTURERS AGREE... 


"Here's Safety 


with a Saving’ 


e Hoisting equipment like this giant pleted sling is individually proof-test- in the long run. Because they have 
rotor for a 135,000 Kw turbo-generator ed at twice the load-carrying capacity been carefully manufactured accord- 
is ticklish business. No preventable for which it is rated. Then and only ing to precisely engineered designs, 
risks can be tolerated. That’s why then is the sling awarded the acco they last longer—add savings to the 
manufacturers of electrical generat- Registered tag and certificate idditional safety which is their out 
ing and transmitting equipment, as This careful engineering and these standing recommendation for electri 
well as utility organizations all across extensive quality control measures in- cal manufacturing and utility use 
the country, have standardized on sure precision manufacture and the 
acco Registered wire rope slings greatest possible factor of safety FREE Sling senateie. 

For acco Registered slings They explain the overwhelming pref- Fifty-six page booklet includes 
incorporate extra safegu ards which erence for ACCO Registered slings in data on sling use, tips on 
sling care, rated capacity in 
formation on all types of 
wire rope slings 
And acco Registered slings cost less Write today for your copy 


make them the safest wire rope slings utility and electrical manufacturing 
available. Each individual component, operations. 

made from the highest quality ma- 
terial suited to its use, is individually 
tested —must prove to have strength 


equal to or greater than the sling body. —ee Wire Rope Sling Department 
The components are then precision- ; AMERICAN CHAIN & CABLE Better 


assembled into slings according to 
carefully engineered designs which Wilkes-Barre. Pa. Atlanta, Chicago. Denver. Houston, Los Angeles Value 
have proven their safety and efficien- New York. Odessa 
cy in extensive field tests. Each com- 





Tex Phuladeipua Pittsburgh Portland. Ore, San francisco 
Bridgeport, Conn. © in Canada Dominion Chain Co., Lid. Niagara Falls, Ont 


— 
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WASHINGTON COMMENT 





Bill Offered to Get Partnership Rolling 


Legislation would permit federal ownership of all facilities, but local 
utilities would finance power portions and get entire output of projects 


Congressman Sam Coon’s bill to authorize immediate 
federal construction of the 1,105,000-kw John Day Dam 
in Oregon (EW, April 25, p 10) is important because it 
would provide a huge block of new power for an area 
in tight supply and because it would save the taxpayers 
an outlay of at least $273 million 

Beyond this, however, the bill introduced by the Oregon 
Republican has even greater importance because it heralds 
a significant shift in the Administration power policy 
still a 


but the difference comes in owner- 


Still Partnership but with a Difference . . . It is 
il] partnership policy 


of tacit 


As originally stated, Administration policy 
ontemplated divided ownership of hydroelectric and multi- 
ry developments. Local interests, public and private, 


own the portion of 


government would finance 
of the 


bill the federal government will hold title 


onstruct, and 


power 


federal con 


the remaining portion 


project 


C oon s 


Under 


© the entire project even though local interests will finance 


nd construct the power portions of the project. The local 


interests, for their share 


will receive the power output of 


the faciliti under long-term contracts 


There are two good reasons for this proposed modifica 
First, Administration back- 
ers hope it will put the damper on critics who have dubbed 
With the 
to the projects, it is believed this tag will be 
backers 


result in speeding up actual construction 


tion of the partnership policy 


their policy a “giveaway federal government 


holding title 


cable Second, Administration believe 


‘ pp 
S a} } 


the change 


the 


will 


under partnership policy 

4 rundown of the status of partnership projects con- 
sidered thus far indicates the Eisenhower policy has been 
slow in getting off the ground 

@ Markham Ferry project on the Grand River in Okla- 


homa with a capacity of 75,000 kw has been authorized 


but the local interests have only recently applied for a 
federal license to build the project. 

@Coosa River development, 239,000 kw, has been 
authorized for construction by the Alabama Power Co, 
but the company must still seek federal licenses for the 
five-dam project. 

© Cougar-Green Peter Dams in Oregon are slated for 
a partnership try-out, but the necessary legislation still 
has not been passed. These projects would have an in- 
stalled capacity of 135,000 kw. 

@ The Upper Colorado, Fryingpan-Arkansas projects 
have all-out Administration support although they are 
not considered partnership projects in the strict sense. 

It adds up to this: Much preliminary and legislative 
work has gone into support of the partnership approach 
Practically no actual building is underway as a result of it 
Coon Bill Looks to the Future .. . Administration backers 
believe the Coon bill will get construction underway in 
the power-hungry Pacific Northwest. The utilities there 
realize that something must be done if they are to meet 
rapidly increasing loads. That's why they're pushing the 
bill with all they’ve got 

Under the New and Fair Deals, Northwest power de- 
velopment was fed on a diet of about $100 million a 
year in public funds. The region in the next ten years 
may need as much as $2 billion for new power facilities— 
as much as was spent during the past two decades. 

The Northwest knows it can’t go on forever getting 
federal money at that rate. So utilities are willing to 
gamble on their new financing plan. In this way they 
will be fulfilling an obligation to consumers in the area 
and providing the basis for even greater industrial expan- 
sion. They don’t expect favorable action on the bill in 
this session of Congress, but with a lot of spadework, 
they believe it will have a good chance next year 


TECHNICAL NOTES 





Moving air is bonanza to utility engineers seeking to coo! 
But aeronautical 
find that supersonic speed of 5x sound velocity melts alum- 


conductors and equipment engineers 


inum and 6x, steel 
Liquid-metal reactors require close control of chemical 


purity for proper operation. Refueling mixes can com- 


pensate for changes during operation 
Runoff to the sea disposes of 28% of rainfall on the land 


Bagdad has gained new fame. Its traders have staged an 


electrical exhibit 
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Weatherproof plugs and sockets on control connections 
can facilitate maintenance and replacement of capacitor 


switches 


Detergent added to water makes it 20 times as effective for 
dousing fires. 


Painting of about 3,000 towers on one system over 6 years 
averaged $73.60 each or $25.70 per ton of steel. Average 
weight was 2.8 tons per tower, labor $1.90 per hour. 


Transformer oil is extracted from petroleum at a point 
intermediate between diesel and turbine lubes. 
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OPERATION VOLTAGE REPORT NO. 1 


Key facts in the application of regulators and capacitors 


REGULATORS 


REGULATORS 


CAPACITORS AND CAPACITORS 





QUALITY OF 
REGULATION 


Maintain +1 volt con- 
trol in small steps 


Produce fixed voltage 
rise depending on bank 
size 


Provide better regulation 





SYSTEM LOAD 
CAPABILITY 





REDUCTION OF 
LOSSES 


Some reduction results 
from higher voltage, pro- 
ducing lower current for 
a given load 


Reduce ?R and I?X loss 
on entire system 





VOLTAGE CONTROL 
DURING 
EMERGENCIES 


Output voltage restored 
after short time delay 
within range available 


Help sustain system volt- 
age 


Maintain highest emer- 
gency voltage level 





LIGHT AND HEAVY 
FEEDER LOADS 


Economical to install at 
lighter feeder loads 





Economical to install at 
heavy feeder loads 


Most economical at any 


feeder loading 














Conclusion: FOR MAXIMUM ECONOMY 


ELECTRICAL WORLD 


itili 
f volt age 


lis 


ntact y 
for GER-1029 of 
Cc Sx henectady 


GENERAL @@ ELECTRIC 


May 2, 1955 


USE REGULATORS AND CAPACITORS 


result 


When used j t 


regulators always giv« 


For a compl 
ir G-E Sales Engi 
General 
5, N.Y 


write 


PORTABLE DEMONSTRATOR being used by G-E 
Engineers R. M. Butter (left) and D. 8. Samsen 
to show effect of capacitors and regulators under 
variety of feeder load conditions. 





FINANCE & REGULATION 





Pepco Gets Rate Increase 


PUC grants $3.8-million-a-year hike in revenues, but Wash- 
ington Gas fights 30% slash in electric water heating rates 


The Public Utilities Commission of 
the District of Columbia has granted 
Potomac Electric Power Co a $3.8- 
million rate increase. This is 67% of 
the $5,715,000 a year hike requested 
In addition the PU 
has agreed to the termination of th 
“Modified Sliding Scale 


by the company 


company’s 
Plan.” 
Washington Gas Light Co has in 
tervened with respect to the proposed 
reduction of about 30°% in the electric 
Oscar Berry 


The 


desizned to 


water heating rates com- 


pany 


attorney, said rate reduc- 


tion was obviously pro 


mote the use of electric water heaters 


and may have a substantial effect on 


the gas company 


Increase Necessary 


The 
ise Was Pepco’s claim that 
would be 


bring its earnings up to the previously 


basis of the proposed rate in 


an in 


rease in rates necessary to 


illowed rate of return of 514 on 1n- 


stment. In addition 


it contends and 


produced testimony to 


demon- 


trate that the fair rate of return at 


tt 


present time would be 614 al 
gh for reasons of policy it has re- 
ested increases which would result 
in estimated return of 6'4 
The effect of large capital expendi- 
res which the company had to make 
rendering stressed in 
the PUC It (the 


company) claims that the effect of the 


service Was 


s order when it said 


large capital outlays required for this 
the 


levels obtaining in the recent past and 


purpose at relatively high price 
at present has been a constant attri 
In other 


rate 


tion im its earnings 
the present 
creases in earnings from new facilities 
have not kept pace with the related 
increases in and thus the 
over-all rate of return has been pro- 
gressively reduced.” 

“In 


words, 


under schedules in 


investment 


recognition of this and 
despite some difference in viewpoint 
as to the optimum capital structure,” 


the order continued 


fact, 


‘there is no basic 
challenge to the company's position 
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that a substantial portion of its pros- 
pective financing should be by the 
sale of additional common stock and 
that effect should be given to this fact 
in determining the appropriate rate of 
return.” 

Since Pepco operates under four 
the PUC in upholding 


the use of system-wide investment and 


urisdictions, 


revenues in setting rates of return 
said in part: 

In its review of the last rate order 
of this with respect to 
Pepco the Court of Appeals held that 


on the basis of the record in that case 


commission 


it appeared that Pepco constituted a 
single integrated operating entity in a 
cohesive area and that the use of sys- 
tem-wide investment and revenue fig- 
ures as well as a single corporate rate 


The 


present case, in which 


f 


of return was legally justified 


record in the 
this issue has not been disputed, would 
the 


clearly lead to same conclusion 


ind demonstrates the appropriateness 


yt the 


use of system-wide figures.” 


In dealing with the rate of return 


the commission clear that it 


made it 


would adhere closely to the straight 
“cost of money” concept. Significantly, 
it said: “This is in accordance with the 
standards upheld by the courts (Fed- 
eral Power Commission v Hope Natu- 
ral Gas Co, 320 U. S. 591; Pennsylva- 
nia Water & Power Co v Federal 
Power Commission, 87 App. D. C. 
235, 193 F. 2d 230), and followed by 
this commission (See eg, re Washing- 
ton Gas Light Co, 53 P. U. R. (N. S.) 
321; re Potomac Electric Power Co, 
7. 2 te me CN. B) 6S). 


Federal Court Cases Involved 


It is of 


above 


note that the 
which the 
PUC appears to base its approach rest 
The 
first arising from a Supreme Court de- 


interest to 
court decisions on 


in both instances on federal cases. 


cision in the Natural Gas Act and the 
second in a Court of Appeals decision 
wherein a reduction of a 


rate com- 


pany in interstate Commerce was in 
dispute 

As to the allowable rate of 
the PUC 
of disagreement were with respect to 
the 


tion 


return, 
noted that the principal areas 


equity 
The 


tively 12 


portion of the capitaliza- 
rates of return were respec- 
on common equity by the 
&.9 to 9.4 by 
witness, and 9.32 by 
168) 


company witness, 
the PUC 


(Continued on 


the 


Pare 


Rate Hike Awarded Home L&P 


The Colorado Public Utilities Com 
Home Light & 
$126,419 


mission has granted 
Power ( increase ol 


rates. Of 


Oo an 


“ar in this amount $23 


568 represents the applicant's in 
creased cost of purchased power from 
Co of 
increase in rates was allocated as 
Residential 8.70° 


, power 6.15 


the Public Service Colorado 
The 
follows commer- 
cial 5.06 


. 


municipal 
As to the commission’s findings on 
the company’s application for a rate 
the following points 
given consideration by the PUC: 

The company presented both a re- 
production cost new rate base of $8,- 
328,000 and a present valuc rate base 
of $6,124,000 as well as an original 
cost rate base of $4,347,000. 

The PUC, in dismissing all evidence 


increase, were 


decisions, 
that 


believe that by the use of an original 


of value because of prior 


said suffice it to say we 
cost-type rate base on a year-ending 
period in times of inflation, with some 
consideration because of attrition and 
regulatory lag, we can arrive at an 


equitable end result.” Included in 
this original cost rate base were con- 
struction work in progress and mate- 
rials and supplies but no cash working 
capital 

As to the rate of return, the com- 
pany’s request for a 6.9% rate of re- 
turn reduced to 6.32% by the 
PUC. The principal difference was 
in the earnings on the common stock 
equity which the company contended 
should have been 11.30% while the 
commission said a fair return would 


be 10% 


was 
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SPECIFY 


a, 
CABLETROF TUBETROF Jwist-Gack 


AND CABLE INSTALLATION 
P-W salutes the Philadelphia Electric Co., as the origi- lower cable installation costs. 


nators, designers and first users of a cable 


system made of expanded metal. As a result of this 
pioneering by P. E. Engineers, other Utilities, Indus- 
trials and Governmental Agencies have benefitted in 


EQUIPMENT 


P-W again offers additional savings with (1) its new 
EXTENSION FITTING, which eliminates cutting of 
trough to complete runs, and (2) with its built-in 


"“QWIUK-LOK” COUPLER 


For trough with chan- 


nel sides. 


For trough with ex- 
panded metal sides. 


ALL WIDTHS AND HEIGHTS .. 


This coupler provides: a stronger, quick-coupling 


full support in bottom of trough — entirely hot-dipped 
galvanized — permits trough or fitting to be easily 


ALBUQUERQUE, N. M. 
Technical Service Co. 
730 Haines Ave., N.W. 


BOSTON, MASS. 
E. L. Flowers 
31 St. James Ave. 


CHICAGO, ILL. 
Kelburn Engineering Co. 
600 West Jackson Bivd. 


CINCINNATI, O. 
The Harrington-Fishel Co. 
P. O. Box 6 


CLEVELAND, O. 
The Harrington-Fishel Co. 
512 Engineers Bidg. 


DALLAS, TEXAS 
Curtis Musgrove Co. 
1505 Fidelity Union Bidg. 


DENVER, COLO. 
Hubert Kaub & Co. 
1025 Sante Fe Drive 


DETROIT, MICH. 
Knovus-Glaser Co. 
3117 West McNichols Road 


EL PASO, TEXAS 
Technical Service Co. 
P. O. Box 3493, Station A 


FORT WORTH, TEXAS 
Curtis Musgrove Co. 
804 Continental Life Bidg. 


HOUSTON, TEXAS 
Curtis Musgrove Co. 
P. O. Box 8188 


JACKSONVILLE, FLA. 
Robert P. Smith & Co. 
2031 Hendricks Avenve 


LOS ANGELES, CALIF. 
Earl S$. Condon Co. 
3460 Wilshire Bivd. 


MIAMI, FLA. 
Lee-Smith Co., Inc. 
Swite 919, Langford Bidg. 


NEW ORLEANS, LA. 
Lyman C. Reed, Inc. 
St. Charles Ave. at Lee Circle 


NEW YORK, N. Y. 
M. H. Snyder & Sons 
30 Church Street 


ELIMINATES NUTS, 


installation 


OKLAHOMA CITY, OKLA. 
The 8. C. Ramsey Co. 
819 No. Virginia 


OMAHA, NEBR. 
Conrad R. Bangh 
524 W.O.W. Bidg. 
14th & Farnam Sts. 


PHILADELPHIA, PA. 
Douglas C. Whitaker Co. 
301 Leedom %., Jenkintown 


PITTSBURGH, PA. 
Burns Electric Co. 
Clairton Bivd. & Leech Road 


PORTLAND, ORE. 
Cherles E. Klaus Co. 
1004 S.£. Belmont Street 


ST. LOUIS, MO. 
Kemp Electric Sales Agency 
6414-A Hampton Avenve 


ST. PAUL, MINN. 
R. A. Lundbeck Co. 
1900 University Avenue 


SAN FRANCISCO, CALIF. 
Oliver 8. Lymen 
55 New Montgomery St. 


WRITE FOR BULLETINS 


INDUSTRIES, INC. manufacturers 


Just Takes 
One Man 
and 
a few taps 
ofa 


BOLTS & WASHERS 


removed or inserted from side of run after original 
bolt-on coupler also available — can 
also be used as Drop-Out fitting. 


ASK OUR REPRESENTATIVE TO SHOW YOU THE ‘’QWIK-LOK’’ COUPLER 


SEATTLE, WASH. 
Cheriles E. Klews Co. 
2605 Western Avenve 


WACO, TEXAS 
Curtis Musgrove Ceo. 
1609 Franklin 


CANADA 


CALGARY, ALTA. 
R. L. Brews & Son Ltd. 
1324 11th Avenue West 


EDMONTON, ALTA. 
R. L. Brews & Son itd. 
10340 112th Street 


MONTREAL, P.Q. 
D. M. Fraser Led. 
1570 St. Metthew St. 


TORONTO, P.O. 

D. M. Fraser itd. 

1070 Birchmount Road 
VANCOUVER, B.C. 
Morton-Mitchell Specialties 
itd. 

561 West Broadway 


"Patent Pending 
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Pepco’s Rate Hike Today's Utility Yields —(%) 
(Continued from page 166) Quality Percent 


witness for General Services Adminis- 
tration. PUC found a return between 
10.35% and 10.65% would be reason- 
able. As to over-all rate of return, 
commission said that 5.75% to 5.85% 
would be just and reasonable. In al- 
lowing an increase in rates in the 
amount of $3.8 million, the PUC in 
effect gave the company the higher 


Preferred Common 


of the two returns 
As to the determination of the rate 


Bonds 


base, the PUC agreed to the use of an 
“end of the year’ investment rate base 
4th Ist 2nd 3rd 4th J 

1954 1955 


instead of the weighted net average 
investment which the commission has 


used heretofore This was done, the BONDS PREFERRED STOCKS COMMON STOCKS 


PUC said, in order to provide a coun 

QUALITY ind Ist 2nd ist 2nd ird 
52 4.85 
52 | 4.86 


ter-balance to the “attrition” in earn 


ings resulting from the need to make = Apri! 21 4.04 ; 2 4 
4 


large new investments at prices con- April l4 oo 
siderably higher than the average cost 
of existing plant. What the PUC is 


saying, in effect, is that incremental Utility Earnings 


EARNINGS PER 
return on incremental investment is 


PERIOD NET INCOME COMMON SHARE 
inadequate OMPANY MONTHS ENDED 1955 1954 1955 1954 
In addition, the commission allowed 
Carolina Power & Light Mar 297 $7 399,201 : 
construction work in progress to be Central Hudson Gas & Electri 2 Mar 3,319 2,762,734 2 95 
included in the rate and an amount Central Vermont Public Service Mar 423 993 599 ‘ 91 
Detroit Edison Mar 3,516 20 656 041 2 ws 
Florida Power & Light Mar 11,544 934 , 500 +. 79(b 3.27 
Houston Lighting & Power Mar 151 588 067 93 
Montana Power and subsidiaries Mar 672 7,574,057 67 
‘ ‘ New York State Electric & Gas Mar 582 f 437 318 65 
air Value Prescri . : 
ese bed Niagara Mohawk Power 2 Mar 342 $ 26,582,231 14 05 
Ohio Edison and subsidiary Mar 060 59% , 037 3.15 life 
Oklahoma Gas & Electric Mar 7,414 7 5,884,211 26/« 83)< 


for materials and supplies 


It is of interest to note that while 


the PUC has used an investment rate 
base. the District of C€ olumbia Code Notes—(a) Based on average shares cutstanding b) Based on 2,695,000 shares in 1955 and 


2,450,000 shares in 1954; and (c) Based on 2,723,055 shares in 1955 and 2,653,140 shares in 1954. 
with respect to public utilities, pre- 
Mu 
scribes fair value of the property in a 


determination of the rate base Utility Financing 


As to the abandonment of the AMOUNT OF 


“Modified Sliding Scale Plan,” the OFFERING OFFERING YIELD TO 


7 
commission noted that its workability COMPANY AND DESCRIPTION am rams dnmeet 


was dependent on stable market rates 

for capital and “that within a reason- WEEK of APRIL 21-27 
COMMON STOCK 

Western Light & Telephone—57.092 sh (being offered 
approximate balance between earnings com»monholders on |-for-7 basis, record April 15 to 


able period of years there will be an 


above and earnings below the return expire May 4 $ 


which the plan sets as the norm.” SCHEDULED FOR MAY 


These conditions did not prevail since BONDS AND DEBENTURES BID DATE 
Georgia Power——Iist mtg due 1985 $i2 May 10 
Jersey Central P&L —Iist mtg due 1958 20 May 10 

[he commission quoted that “On Ohio Edison—ist mtg due 1985 0 May 17 
the contrary, the change in price levels Alabama Power—Ist mtg due 1985 1S May 24 
Southern California Edison—conyv. debs due 1970 (to be 


the Modified Plan became operative 


Ww ts effe mn es s hz ~sulte 
ith its effect on ¢ Arnings has resulted offered common and preferred holders on the basis 


in a failure to create the kind of of ome right for each share held with 20 rights entit!- 
cushion against deficiencies which the ing holder to subscribe for $100 of debs 

Plan contemplated but has instead re- prREeFERRED STOCK 

sulted in a cumulative deficiency now Public Service of Oklahorna—100,000 sh $100 par 000 


totalling $2,467,000. These same fac- coxgyon STOCK 

tors have resulted in the abandonment Florida Power Corp—232,557 sh (to be offered common- 
holders on 1-for-10 basis, record May 9% 

lowa Public Service—270,220 sh (to be offered common- 

throughout the country which had holders on 1-for-10 basis, record May I! 


of similar plans by those jurisdictions 
idopted them.” 
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9% of Nation’s Capacity Found at the Top 15 Steam Plants 


Consolidated Edison 

Niagara Mohawk Power 

Tennessee Valley Authority 

Consolidated Edison 

Consolidated Edison 

Public Service Electric & Gas 

Consolidated Edison 

Pacific Gas & Electric 

Pacific Gas & Electric 

Detroit Edison 

Central Operating 

Commonwealth Edison 

Public Service Electric & Gas N.J. 

Ala. 
ml. 


Tennessee Valley Authority 
Commonwealth Edison 


Source: Federal Power Commission 1954 Annyel open 
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Power Statistics . 


Capacity 
Peak—Class | Systems 
Estimated Dec. '54 Peak 
Production — billion kwhr 
hydro 
fuel 


million 


Sales— billion kwhr 
residential 
commercial 
industrial 
other 

Fuel Consumption 
coal—million tons 
oil—million barrels 
gas— billion cu ft 

Net Income Class A & B Co's 


~ Residential Customers— millions 
revenue per kwhr 
avg. kwhr per customer 


avg. annual bill 


Business Statistics 


Indexes: 1947 — 49 = 100 
FRB Industrial Production 
ENR Construction Cost 
BLS Cost-of-Living 
NEMA Sales 
insulation materials 
electric appliances 
household refrigerators 
Wholesale prices 
motors and generators 


transformers and regulators 


switchgear and fuses 


GNP—annual rate— $ billion 
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Huntley Plant 


Hell Gate Piant 
Waterside Plant 
Kearny A and B Plant 
East Riv 


er Plant 576,000 


Contra Costa Plant 
Moss Landing Plant—5 

Trenton Channel Plant— 500,000 Kw 

Philip Sporn Plant— 500,000 Kw 


Fisk Street Plant—473,000 Kw 


Sewaren Plant—455,000 Kw 
Widows Creek Plant—450,000 Kw 
Ridgeland Plant—450,000 Kw 


Latest 
Month 


103 
83 


Month 
74 10. 


9 
4 
2: 
3 


66 
5 
5 
2 
” 
7 


G5 


aw = we 


$ million 


ist Qtr. 


656 


624.0 


Preceding 


on-Gold Plant emelelen @ 


673,000 Kw 


elelem ar 


00 Kw 


Kw 


558,000 Kw 


Total All Plants: 8,768,000 Kw 





aneemiied 


Annual 
Change ‘ 
92.46 12.2 
74.9 12.0 
% 2 0 
35.21 14 
8.56 0 
26.65 

31 
77 
5.60 
83 
12 


Year Ago 


07 
70 


tw 
i) 


s 


a ee oe 





LET OUR TECHNICAL SERVICE ADVISE YOU! 

Are you No two plants are alike design and equipment 
a characteristics make the difference. That's why it's 
now using is so important to consider kind and size when select 
a ing a coal for your particular burning equipment 

The B&O Technical Service is prepared to study 


the most : your specific problem and help you choose the cor 


rect coal. Here's what our service does for you 


efficient outlines Bituminous coals available for your plant 


discusses the merits of these coals 
» establishes current and predicts future relative 
coal for values of these coals 
determines the best coal for your system 
suggests the most efficient way to burn this coal 
your supplies case histories of actual savings in 
* 


fuel costs 


purpose ? Ad tatir alta 


COAL TRAFFIC DEPARTMENT 
BALTIMORE & OHIO RAILROAD 


BALTIMORE 1, MARYLAND 





Baitimore & Ohio Railroad 


BITUMINOUS COALS FOR EVERY PURPOSE 
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The Jersey Central Power & Light Company 


luradle power source jor the 


Switchgear operation assured for 


JERSEY CENTRAL POWER & LIGHT by Exide-Ilanchex Batteries 


‘he positive operation of switch 
sear is assured by the dependable 
Batteries 
They control the switchgear equip- 
the South Amboy Plant 


Central 


nance of Exide 
ment in 


oft tne Jersey Power & 


Light Company pictured above 


EXIDE-MANCHEX FEATURES 


DEPENDABLE POWER which assures 


instant operation of circuit 


breakers 


LARGE RESERVE OF POWER for all 


control circuits and emergency 


lighting 
STATE OF CHARGE EASILY DETER- 
MINED by 


reading 


simple hydrometer 


Exide INDUSTRIAL 


NO ELECTROLYTE CHANGE during 
entire life of battery 

LOW COST MAINTENANCE— water 
needed only twice a year 

LARGE CAPACITY IN SMALL SPACE 


EXCEPTIONALLY LONG LIFE.. 
low cost for owning and operating 


These are the performance and 
operating the 
Exide-Manchex battery which 
make it your best power buy 


AT ANY PRICE 


features of 


Get more details! For complete 
Exides used in switch 
gear control, emergency light and 
power, send for Bulletin 210 
Call your nearby Exide branch 
office for complete battery engi 
neering service. 


data on 


DIVISION, The Electric Storage Battery Company 


Exide 
South 


Manchex Batteries, like those relied upon at the 
Amboy plant of the Jersey Central Power & 
Light Company, are also used by electric utilities all 
Exide-Manchex Batteries are 


ANY PRICE! 


over the country your 


best switchgear power buy A'] 


Philadelphia : 





Using the most modern impulse testing and 
recording equipment, Allis-Chalmers gives you 
proof of insulation performance for every distri- 
bution transformer through 500 kva, 69 kv. These 
tests are made both on conventional and self- 
protected designs. 


Allis-Chalmers initiated production-line im- 
pulse testing to assure that no transformer can be 
shipped without positive proof that insulation 
can withstand severe lightning and line surge 


ALLIS-CHALMERS 





conditions. No lightning arrester is used in these 
tests. Allis-Chalmers tests the tranformer, not the 
lightning arrester. 


It will pay to get complete information about 
this and other Allis-Chalmers tests and produc- 
tion procedures that result in distribution trans- 
formers of highest quality. Contact your nearby 
A-C office or write Allis-Chalmers, 

Milwaukee 1, Wisconsin, for addi- 


tional information. A-4638 





